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(54) GAS GENERATOR 



(57) A gas generator capable of performing the 
intended function of an air bag by controlling the air bag 
so that the air bag can be expandedly inflated slowly at 
the initial stage of the expansion and then expandedly 
inflated rapidly, wherein an enclosed space (S) in a 
housing (1) is divided into two combustion chambers 
(3,4), gas generating agents (6), filter members (7), and 
ignitors (8,9) are arranged in the combustion chambers 
(3,4), respectively, and the combustion chambers (3,4) 
are formed in communication with each other through 

Fig. 1 



the filter member (7), whereby, by operating the ignitors 
at a different timing between them, the air bag can be 
controlled in multiple stages in which the air bag is 
expandedly inflated slowly by a small amount of gas 
produced in one combustion chamber at the initial stage 
of the expansion of the air bag and then expandedly 
inflated rapidly by a large amount of gas produced in 
both combustion chambers. 
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Description 

Technical Field 

[0001] This invention relates to something to inflate 
and expand an airbag of an automobile and, more par- 
ticularly, to a gas generator capable of controlling an 
extensive form of the airbag. 

Background Art 

[0002] In order to protect riders in an automobile 
from collision, the gas generator to immediately expand 
and inflate the airbag is built in an airbag module fitted 
in a steering wheel and an instrument panel. The gas 
generator is operated under control of collision detec- 
tion signals from a collision senscr detecting a collision, 
to produce a large amount of high temperature gas 
instantaneously. 

[0003] One typical example of the gas generator to 
inflate and expand the airbag is shown in FIG. 16. As 
illustrated, the gas generator has a housing 100 having 
an annular enclosed space formed by the double cylin- 
der structure of inner and outer cylinders of upper and 
lower lidded containers 101, 102 which are put in abut- 
ment with and frictional press-contact with each other. 
In the enclosed space of the housing 100, gas generat- 
ing agents 103 and a cylindrical filtering member 104 
are contained in order from the inner cylinder toward the 
radial outside. Arranged in the inner cylinder are an 
igniter 105 that is ignited under control of collision 
detection signals from the collision sensor and an 
inflammation agent 106 that is ignited by ignition of the 
igniter 105. 

[0004] in this gas generator, the inflammation agent 
1 06 is ignited by ignition of the igniter 1 05 under control 
of the collision detection signals from the collision sen- 
sor and, further, flame of the inflammation agent 1 06 is 
spurted into the enclosed space through a flame guida- 
ble aperture 107 of the inner cylinder, whereby the gas 
generating agents 103 are ignited and burnt to thereby 
produce a large amount of high temperature gas instan- 
taneously. The large amount of temperature gas enters 
the filtering member 104 for slag collection and cooling 
of the gas thereat and thereafter is discharged from a 
number of gas discharging holes 1 01 a of the upper con- 
tainer 101 into the airbag, so as to inflate and expand 
the airbag rapidly. 

[0005] With the conventional gas generator, regard- 
less of the patterns of automobile collision (low-speed 
collision, high-speed collision, etc.) and seating position 
of a rider (a normal seat position, an abnormal seat 
position, such as a stoop-shouldered position, etc.), the 
igniter is ignited under control of the collision detection 
signals from the collision sensor to thereby produce a 
large amount of gas instantaneously to inflate and 
expand the airbag rapidly. This sometimes provides the 
disadvantage that when the rider takes a seat position 



immediately behind the steering wheel or the instru- 
ment panel or when the automobile collides at low 
speed, the rapidly inflating airbag gives a shock to the 
rider (punching phenomenon), rather than fulfills its 

5 intended function to protect the rider. 

[0006] It is object of the present invention to provide 
a gas generator that can controllably allow the airbag to 
inflate and expand slowly at an initial stage of the infla- 
tion and thereafter inflate and expand rapidly so that the 

w intended function of the airbag can be fulfilled. 

Disclosure of the Invention 

[0007] In the first invention, an enclosed space of a 
15 housing is partitioned into a plurality of combustion 
chambers, and gas generating agents, a filtering mem- 
ber and an igniter are arranged in the combustion 
chambers, respectively. 

[0008] This enables the gas discharged into the air- 
20 bag to be controlled by operating the igniters with time 
difference, and as such can achieve a multistage control 
of expansion of the airbag. 

[0009] In addition, in the first invention, the combus- 
tion chambers are communicated to each other. This 

25 can allow the combustion of the gas generating agents 
in the combustion chambers to be effected with a total 
volume of the housing (enclosed space). Thus, when 
the igniters are operated with time difference, the airbag 
can be inflated and expanded moderately by a small 

30 amount of gas that is generated in the single combus- 
tion chamber and is suppressed in pressure rise char- 
acteristic in the initial stage of expansion and thereafter 
can be inflated and expanded rapidly by the addition of 
the gas generated in the respective combustion cham- 

35 bers and controlled to a specified gas pressure charac- 
teristic and maximum pressure. 
[001 0] As a result of this, the rider is prevented from 
being given the shock by the airbag inflated and 
expanded rapidly in the initial expansion stage (punch- 

40 ing phenomenon) and thus the air can fulfill its intended 
function to protect the rider. 

[0011] In the second invention, an enclosed space 
of a housing is partitioned into two combustion cham- 
bers by a partition member, and gas generating agents, 

45 a filtering member and an igniter are arranged in the 
combustion chambers, respectively. 
[0012] This enables the gas discharged into the air- 
bag to be controlled by operating the two igniters with 
time difference, and as such can achieve a two-stage 

so control of expansion of the airbag. 

[0013] In addition, in the second invention, the com- 
bustion chambers are communicated to each other. 
This can allow the amount of gas and pressure rise 
characteristic of the expansion of the airbag to be con- 

55 trolled, to inflate and expand the airbag, as is the case 
with the first invention. 

[0014] In the third invention, a housing is formed 
into a short, cylindrical shape; an enclosed space in the 
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housing is partitioned into two combustion chambers by 
a partition member; and gas generating agents and a fil- 
tering member are arranged in the combustion cham- 
bers, respectively. Also, a long, cylindrical, inner casing 
and a short, cylindrical, inner casing are extended into 
the combustion chambers, respectively, and igniters are 
arranged in the inner casings, respectively. 
[0015] This enables the gas discharged into the air- 
bag to be controlled by operating the two igniters with 
time difference, and as such can achieve a two-stage 
control of expansion of the airbag. Besides, the gas 
generating agents in the combustion chambers can be 
burnt with a simple structure that the igniters' are 
arranged in their respective inner casings. In addition, 
since the housing is formed into a short, cylindrical 
shape, the gas generator is optimum to inflate and 
expand the airbag for driver seat. 
[0016] (n addition, in the third invention, the com- 
bustion chambers are communicated to each other. 
This can allow the amount of gas and pressure rise 
characteristic of the expansion of the airbag to be con- 
trolled, to inflate and expand the airbag, as is the case 
with the first invention. 

[0017] In the fourth invention, the housing is formed 
into a short cylindrical shape; the enclosed space in the 
housing is partitioned into two combustion chambers by 
the partition member; and the gas generating agents 
and the filtering member are arranged in the combus- 
tion chambers, respectively. Also, the long, cylindrical, 
inner casing and the short, cylindrical, inner casing are 
extended into the combustion chambers, respectively; 
upper and lower lids of the housing are joined via the 
long, cylindrical, inner casing; and the igniters are 
arranged in the inner casings, respectively. 
[0018] This enables the gas discharged into the air- 
bag to be controlled by operating the two igniters with 
time difference, and as such can achieve a two-stage 
control of expansion of the airbag. Besides, the gas 
generating agents in the combustion chambers can be 
burnt with a simple structure that the igniters are 
arranged in their respective inner casings. Since the 
structure of the lids of the housing being joined via the 
long, cylindrical casing enables structural strength of 
the housing to increase, it can suitably be used for a 
large-sized gas generator to produce a large amount of 
gases and for non-azide-base generating agents to 
generate high pressure gas. In addition, since the hous- 
ing is formed into the short, cylindrical shape, the gas 
generator is optimum to inflate and expand the airbag 
for driver seat. 

[0019] In addition, in the fourth invention, the com- 
bustion chambers are communicated to each other. 
This can allow the amount of gas and pressure rise 
characteristic of the expansion of the airbag to be con- 
trolled, to inflate and expand the airbag, as is the case 
with the first invention. 

[0020] In the fifth invention, the housing is formed 
into a short, cylindrical shape; the combustion space in 



the housing is partitioned into two combustion cham- 
bers by the partition member; and the gas generating 
agents and the filtering member are arranged in the 
combustion chambers, respectively. Also, the long, 
5 cylindrical, inner casing and, the short, cylindrical, inner 
casing are extended into the combustion chambers, 
respectively; and the igniters are arranged in the inner 
casings, respectively. 

[0021] This enables the gas discharged into the air- 

10 bag to be controlled by operating the two igniters with 
time difference, and as such can achieve a two-stage 
control of expansion of the airbag. Besides, the gas 
generating agents in the combustion chambers can be 
burnt with a simple structure that the igniters are 

15 arranged in their respective inner casings. In addition, 
since the housing is formed into the short, cylindrical 
shape, the gas generator is optimum to inflate and 
expand the airbag for driver seat. 
[0022] In addition, in the fifth invention, the 

20 enclosed space in the housing is partitioned into the gas 
passage space and the combustion spaces by an inner 
cylindrical member, whereby the combustion chambers 
are communicated to each other via the gas passage 
space. This enables the combustion chambers to be 

25 communicated to each other with a simple structure of 
simply adding the inner cylindrical member and also 
can allow the amount of gas and pressure rise charac- 
teristic of the expansion of the airbag to be controlled, to 
inflate and expand the airbag, as is the case with the 

30 first invention. 

[0023] In the sixth invention, a housing is formed 
into a short, cylindrical shape; an enclosed space in the 
housing is partitioned into two combustion chambers by 
a partition member; and gas generating agents and a fil- 

35 tering member are arranged in the combustion cham- 
bers, respectively. Also, a long, cylindrical, inner casing 
and a short, cylindrical, inner casing are extended into 
the combustion chambers, respectively; upper and 
lower lids of the housing are joined via the long, cylindri- 

40 cal, inner casing; and igniters are arranged in the inner 
casings, respectively. 

[0024] This enables the gas discharged into the air- 
bag to be controlled by operating the two igniters with 
time difference, and as such can achieve a two-stage 

45 control of expansion of the airbag. Besides, the gas 
generating agents in the combustion chambers can be 
burnt with a simple structure that the igniters are 
arranged in their respective inner casings. Since the 
structure of the lids of the housing, being joined via the 

so long, cylindrical casing enables structural strength of 
the housing to increase, it can suitably be used for a 
large-sized gas generator to produce a large amount of 
gases and for non-azide-base generating agents to 
generate high pressure gas. In addition, since the hous- 

55 ing is formed into the short, cylindrical shape, the gas 
generator is optimum to inflate and expand the airbag 
for driver seat. 

[0025] In addition, in the sixth invention, the 
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enclosed space in the housing is partitioned into the gas 
passage space and the combustion spaces by an inner 
cylindrical member, whereby the combustion chambers 
are communicated to each other via the gas passage 
space. This enables the combustion chambers to be 
communicated to each other with a simple structure of 
simply adding the inner cylindrical member and also 
can allow the amount of gas and pressure rise charac- 
teristic of the expansion of the airbag to be controlled, to 
inflate and expand the airbag, as is the case with the 
first invention. 

[0026] In the seventh invention, the housing is 
formed into a short, cylindrical shape; a combustion 
space in the housing is partitioned into two combustion 
chambers by the partition member; and the gas gener- 
ating agents and the filtering member are arranged in 
the combustion chambers, respectively. Also, the long, 
cylindrical, inner casing and the short, cylindrical, inner 
casing are extended into the combustion chambers, 
respectively; and the igniters are arranged in the inner 
casings, respectively. 

[0027] This enables the gas discharged into the air- 
bag to be controlled by operating the two igniters with 
time difference, and as such can achieve a two-stage 
control of expansion of the airbag. Besides, the gas 
generating agents in the combustion chambers can be 
burnt with a simple structure that the igniters are 
arranged in their respective inner casings. In addition, 
since the housing is formed into the short, cylindrical 
shape, the gas generator is optimum to inflate and 
expand the airbag for driver seat. 
[0028] In addition, in the seventh invention, the 
enclosed space in the housing is partitioned into the gas 
passage space and the combustion spaces by an inner 
cylindrical member and a filtering member, whereby the 
combustion chambers are communicated to each other 
via the gas passage space and the filtering member 
This enables the combustion chambers to be communi- 
cated to each other with' a simple structure of simply 
adding the inner cylindrical member combined with the 
filtering member and also can allow the amount of gas 
and pressure rise characteristic of the expansion of the 
airbag to be controlled, to inflate and expand the airbag, 
as is the case with the first invention. 
[0029] In the eighth invention, a housing is formed 
into a short, cylindrical shape; an enclosed space in the 
housing is partitioned into two combustion chambers by 
a partition member; and gas generating agents and a fil- 
tering member are arranged in the combustion cham- 
bers, respectively. Also, a long, cylindrical, inner casing 
and a short, cylindrical, inner casing are extended into 
the combustion chambers, respectively; upper and 
lower lids of the housing are joined via the long, cylindri- 
cal, inner casing; and igniters are arranged in the inner 
casings, respectively, 

[0030] This enables the gas discharged into the air- 
bag to be controlled by operating the two igniters with 
time difference, and as such can achieve a two-stage 



control of expansion of the airbag. Besides, the gas 
generating agents in the combustion chambers can be 
burnt with a simple structure that the igniters are 
arranged in their respective inner casings. Since the 

5 structure of the lids of the housing being joined via the 
long, cylindrical casing enables structural strength of 
the housing to increase, it can suitably be used for a 
large-sized gas generator to produce a large amount of 
gases and for non-azide-base generating agents to 

w generate high pressure gas. In addition, since the hous- 
ing is formed into the short, cylindrical shape, the gas 
generator is optimum to inflate and expand the airbag 
for driver seat. 

[0031] In addition, in the eighth invention, the 

15 enclosed space in the housing is partitioned into the gas 
passage space and the combustion spaces by an inner 
cylindrical member and a filtering member, whereby the 
combustion chambers are communicated to each other 
via the gas passage space and the filtering member. 

20 This enables the combustion chambers to be communi- 
cated to each other with a simple structure of simply 
adding the inner cylindrical member combined with the 
filtering member and also can allow the amount of gas 
and pressure rise characteristic of the expansion of the 

25 airbag to be controlled, to inflate and expand the airbag, 
as is the case with the first invention. 
[0032] In the tenth invention, a housing is formed 
into a short, cylindrical shape; an enclosed space in the 
housing is partitioned into two combustion chambers by 

30 a partition member; and gas generating agents and a fil- 
tering member are arranged in the combustion cham- 
bers, respectively. Also, a long, cylindrical, inner casing 
and a short, cylindrical inner casing are extended into 
the combustion chambers, respectively; and igniters are 

35 arranged in the inner casings, respectively. 

[0033] This enables the gas discharged into the air- 
bag to be controlled by operating the two igniters with 
time difference, and as such can achieve a two-stage 
control of expansion of the airbag. Besides, the gas 

40 generating agents in the combustion chambers can be 
burnt with a simple structure that the igniters are 
arranged in their respective inner casings. In addition, 
since the housing is formed into the short, cylindrical 
shape, the gas generator is optimum to inflate and 

45 expand the airbag for driver seat. 

[0034] In addition, in the ninth invention, the com- 
bustion chambers are communicated to each other 
through gas passing holes in the partition member. This 
enables the combustion chambers to be communicated 

so to each other with a simple structure of simply forming 
the gas passing holes in the partition member and also 
can allow the amount of gas and pressure rise charac- 
teristic of the expansion of the airbag to be controlled, to 
inflate and expand the airbag, as is the case with the 

55 first invention. 

[0035] In the tenth invention, the housing is formed 
into a short, cylindrical shape; the enclosed space in the 
housing is partitioned into the two combustion cham- 
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bers by the partition member; and the gas generating 
agents and the filtering member are arranged in the 
combustion chambers, respectively. Also, the long, 
cylindrical, inner casing and the short, cylindrical, inner 
casing are extended into the combustion chambers, 
respectively; upper and lower lids of the housing are 
joined via the long, cylindrical, inner casing; and igniters 
are arranged in the inner casings, respectively. 
[0036] This enables the gas discharged into the air- 
bag to be controlled by operating the two igniters with 
time difference, and as such can achieve a two-stage 
control of expansion of the airbag. Besides, the gas 
generating agents in the combustion chambers can be 
burnt with a simple structure that the igniters are 
arranged in their respective inner casings. Since the 
joining structure via the long, cylindrical casing enables 
structural strength of the housing to increase, it can suit- 
ably be used for a large-sized gas generator to produce 
a large amount of gases and for non-azide-base gener- 
ating agents to generate high pressure gas. In addition, 
since the housing is formed into the short, cylindrical 
shape, the gas generator is optimum to inflate and 
expand the airbag for driver seat. 
[0037] In addition, in the tenth invention, the com- 
bustion chambers are communicated to each other 
through the gas passing holes in the partition member. 
This enables the combustion chambers to be communi- 
cated to each other with a simple structure of simply 
forming the gas passing holes in the partition member 
and also can allow the amount of gas and pressure rise 
characteristic of the expansion of the airbag to be con- 
trolled, to inflate and expand the airbag, as is the case 
with the first invention. 

[0038] In the eleventh invention, the housing is 
formed into a long, cylindrical shape; the enclosed 
space in the housing is partitioned into the two combus- 
tion chambers; and the gas generating agents and the 
filtering member are arranged in the combustion cham- 
bers, respectively. Also, the igniters are respectively 
arranged at both ends of the housing. 
[0039] This enables the gas discharged into the air- 
bag to be controlled by operating the two igniters with 
time difference, end as such can achieve a two-stage 
control of expansion of the airbag. Besides, since the 
housing is formed into the long, cylindrical shape, the 
gas generator is optimum to inflate and expand the air- 
bag for passenger seat or passenger-side collision. 
[0040] In addition, in the eleventh invention, the 
combustion chambers are communicated to each other. 
This can allow the amount of gas and pressure rise 
characteristic of the expansion of the airbag to be con- 
trolled, to inflate and expand the airbag, as is the case 
with the first invention. 

[0041] In addition, the eleventh invention can adopt 
any of the system that the enclosed space in the hous- 
ing is partitioned into the two combustion chambers by 
the partition member, whereby the combustion cham- 
bers are communicated to each other through the gas 



passing holes in the partition member; the system that 
the enclosed space in the housing is partitioned into the 
gas passage space and the combustion space by the 
inner cylindrical member and also the combustion 

5 space is partitioned into two combustion chambers by 
the partition member, whereby the combustion cham- 
bers are communicated to each other through the gas 
passage space; and the system that the enclosed 
space in the housing is partitioned into the gas passage 

70 space and the combustion space by the inner cylindrical 
member and the filtering member and also the combus- 
tion space is partitioned into two combustion chambers 
by the partition member, whereby the combustion 
chambers are communicated to each other through the 

75 gas passage space and the filtering member. 

[0042] In the third through tenth inventions, a con- 
vex portion is formed in the partition member, for con- 
taining the igniter therein. This enables the igniter to be 
easily contained in the short, cylindrical, inner casing. 

20 Also, the third through tenth inventions adopt the struc- 
ture that the partition member is positioned in abutment 
with a step portion of the long, cylindrical, inner casing. 
This enables the two combustion chambers to be parti- 
tioned with a simple structure and also enables the pro- 

25 portion of volume of the two combustion chambers to 
vary with ease by adjusting the step portion. 
[0043] Further, in the second through eleventh 
invention, a cushioning member is arranged in the parti- 
tion member, for suppressing the transmission of heat 

30 of combustion. This enables the transmission of the. 
heat of combustion generated in one of the combustion 
chambers to be blocked off, which in turn, enables the 
ignition to be surely adjustably controlled by the respec- 
tive igniters when the gas generating agents in the two 

35 combustion chambers are ignited with time difference. 
[0044] In the fifth through eighth invention and the 
eleventh invention, the inner cylindrical member is 
formed of an expanded metal. The expanded metal has 
a number of gas passage holes that are projected out 

40 toward inside and outside thereof to communicate the 
inside and the outside to each other, such that the 
expanded metal layer itself forms the gas passage 
space. This enables the inner cylindrical member, the 
outer casing and the filtering member to be disposed in 

45 close contact with each other to facilitate the positioning 
and arrangement of these members. 
[0045] Further, in the first through eleventh inven- 
tions, the filtering member is formed of a metal wire of 
stocking stitch or a metal wire rod of a crimp mesh. This 

so enables the filtering member to be produced at low 
costs. 

Brief Description of the Drawings 
55 [0046] 

FIG. 1 is a sectional view of a gas generator for a 
driver seat according to this invention; FIG. 2 is a 
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sectional view of another gas generator for driver 
seat; FIG. 3 is a sectional view taken along the line 
A-A of FIGS. 1 and 2; FIG. 4 is a sectional view 
showing further another gas generator for driver 
seat; FIG. 5 is a sectional view taken along the line 
C-C of FIG. 4; FIG. 6 is a diagram showing an 
expanded metal of which an inner cylindrical mem- 
ber is formed; Fig. 7 is a sectional view showing the 
tensioned state of the expanded metal shown in 
FIG. 6; FIG. 8 is a diagram showing a metal wire of 
stocking stitch of which the filtering member is 
formed or a metal wire rod of a crimp mesh; FIG. 9 
is a sectional view showing a gas generator for pas- 
senger seat or for passenger-side collision accord- 
ing to this invention; FIG. 10 is a sectional view 
taken along the lines D-D and E-E of FIG. 9; FIG. 
1 1 is a sectional view showing another gas genera- 
tor for passenger seat or for passenger-side colli- 
sion: FIG. 12 is a sectional view taken along the line 
F-F of FIG. 1 1 ; FIG. 1 3 is further another gas gen- 
erator for passenger seat or for passenger-side col- 
lision; FIG. 14 is a sectional view taken along the 
line G-G of FIG. 1 3; FIG. 1 5 is a graph showing the 
comparison of pressure rise characteristics and 
maximum pressure between the gas generators 
according to the present invention and the gas gen- 
erators of comparative examples; and FIG. 16 is a 
sectional view showing a conventional gas genera- 
tor for driver seat. 

Best Mode for Carrying out the Invention 

[0047] The description will be given on the embod- 
ied forms of the gas generator of the present invention. 
[0048] The gas generator of the present invention 
comprises a housing whose interior is partitioned into 
two combustion chambers, sc that the gas generating 
agents charged in the combustion chambers can be 
independently ignited by igniters which are arranged in 
the combustion chambers, respectively, to control the 
inflation and expansion pattern of the airbag. 
[0049] In addition, the two combustion chambers 
are communicated to each other through a filtering 
member and also the igniters are operated with time dif- 
ference, whereby the pressure rise and the maximum 
pressure of the gas discharged from the housing can be 
controlled. 

[0050] In the following, description on the gas gen- 
erator for use in the airbag for driver seat and the gas 
generator for use in the airbag for passenger seat or 
passenger-side collision will be given with reference to 
FIGS. 1-14. 

[0051 ] First, the gas generators X1 -X3 for use in the 
airbag for driver seat shown in FIGS. 1-5 will be 
described. 

[0052] The gas generator X1 for use in river seat 
shown in FIGS. 1 and 3 comprises a short cylindrical 
housing 1 ; an inner cylinder member 2 fitted in the hous- 



ing 1 ; a partition member 5 to partition an interior of the 
inner cylinder member 2 into two, upper and lower, com- 
bustion chambers 3, 4; gas generating agents 6 and fil- 
tering members 7 disposed in the combustion 

5 chambers, respectively; and two igniters 8, 9 to allow 
the gas generating agents 6 in the combustion cham- 
bers 3, 4 to be burnt independently of each other. 
[0053] The housing 1 is so structured that an 
enclosed space S can be defined in the interior of the 

10 housing by an upper container 1 0 and a lower container 
1 1 . The upper container 1 0 is formed into a capped cyl- 
inder form by closing a short, cylindrical, outer casing 
12 at an upper end thereof by an upper lid 13 and is 
molded into one piece from aluminum alloy and the like. 

15 The outer casing 1 2 has, at the side of the upper lid 1 3, 
a number of gas discharging holes 12a opening into the 
enclosed space S. The gas discharging holes 12a are 
closed off by a burst plate 15 stuck around the inside of 
the outer casing 12. The burst plate 15 is formed of e.g. 

20 aluminum foil and plays roles of protecting the interior of 
the housing 1 from moisture and adjusting the inner 
pressure at the burning. The upper lid 13 has, at its 
center portion, an inner tubular projection 14 projecting 
inwardly concentric with the outer casing 12. 

25 [0054] The lower container 1 1 is formed into a bot- 
tomed cylinder form by closing a short, cylindrical, 
flanged casing 1 6 at an lower end thereof by a lower lid 
17 and is molded into one piece from aluminum alloy 
and the like. The cylindrical flanged casing 1 6 has, at its 

30 upper end, a side flange 20 integrally formed to be bent 
horizontally in the radial outward direction. The side 
flange 20 is fitted to a retainer of an airbag module (not 
shown). The lower lid 17 has, at its center portion, a 
long, cylindrical inner casing 18 disposed concentric 

35 with the cylindrical flanged casing 1 6 and a short, cylin- 
drical inner casing 19 disposed between the long, cylin- 
drical inner casing 1 8 and the cylindrical flanged casing 
16 which are integrally formed to project into the cylin- 
drical flanged casing 16. 

40 [0055] The housing 1 is formed to have a double 
cylinder structure in which a circumferentially-extending 
lower end surface of the outer casing 12 of the upper 
container 10 is abutted with a circumferentially-extend- 
ing bottom surface in the lower lid 1 7 at the marginal 

45 portion thereof and also a circumferentially-extending 
lower end surface of the inner tubular projection 14 is 
abutted with a circumferentially-extending upper end 
surface of the long, cylindrical inner casing 18, so that 
they are bonded to each other by welding (e.g. friction 

so welding), to close the outer casing 12 at the upper and 
lower ends thereof by the respective lids 1 3 and 1 7. The 
housing has the enclosed annular space S formed in 
the interior thereof. The enclosed space S of the hous- 
ing 1 is partitioned into an annular combustion space S1 

55 defined between an inner periphery of the inner cylinder 
member 2 and an outer periphery of the long, cylindrical 
inner casing 18 and an annular gas passage space S2 
defined between the periphery of that annular space 
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and the inner periphery of the outer casing 12 by the 
inner cylinder member 2 located between the outer cas- 
ing 12 and the short, cylindrical inner casing 19 and dis- 
posed concentric with the long, cylindrical inner casing 
16. The inner cylinder member 2 has a number of gas 
passage holes 2a extending in the axial direction and 
the circumferential direction to communicate between 
the spaces Si and S2. The inner cylinder member 2 
extends from the lower lid 17 to a place close to the 
upper lid 13 and is closed at the upper end portion by a 
lid member 21 press-fitted onto the periphery of the 
long, cylindrical inner casing 18. 

[0056] The inner cylindrical member 2 is produced 
by using an expanded metal whose base metal 22 hav- 
ing a large number of slits 22a spaced apart at given 
intervals as shown in FIG. 6(a) is pulled to open a 
number of gas passage holes 2a shown in FIG. 6(b). 
The inner cylindrical member 2 is produced by forming 
the expanded metal having a predetermined length and 
a predetermined width into a cylindrical shape and then 
fixing it at both ends by spot welding and the like, as 
shown in FIG. 6(c). A stainless steel sheet or a steel 
sheet other than stainless steel is used as the base 
metal 22. 

[0057] When the inner cylindrical member 2 is pro- 
duced from the expanded metal, the expanded metal 
around the margins of tne slits 22a is cambered from a 
flat surface B of the base metal 22 toward inside and 
outside by only a height h, as shown in FIG. 7, when 
expanded in the directions indicated by the arrows 
shown in FIG. 6(a). As a result of this, the inner cylindri- 
cal member 2 has the structure that a number of gas 
passage holes 2a are formed around its periphery 
which project only a height h around the margins of the 
slits 22a to open circumferentially and extend axially 
and also communicate to each other in the circumferen- 
tial direction. 

[0058] When the inner cylindrical member 2 made 
of the expanded metal is fitted in the housing 1, even 
when the inner cylindrical member 2 is inflated and 
deformed by the high-pressure and high-temperature 
gas produced by the burning of the gas generating 
agents 6 in the combustion chambers 3, 4, the gas can 
be allowed to pass from the number of gas passage 
holes 2a projecting only the height h toward inside and 
outside toward the gas discharging holes 12a. Thus, in 
the case where the inner cylindrical member 2 is formed 
of the expanded metal, even when the inner cylindrical 
member 2 is disposed to be in contact with the inner 
periphery of the outer casing 12, the annular space con- 
tinuous to the inner periphery of the outer casing 12 can 
be formed in the form of the gas passage space S2. 
[0059] It is to be noted that the inner cylindrical 
member 2 is not limited to the one produced from the 
expanded metal. It may be produced by a perforated 
metal sheet (e.g. a punching plate) with a number of 
spaced part gas passage holes 2a being formed in the 
cylindrical form and fixedly jointed at the both ends by a 



proper jointing method such as spot welding. For the 
inner cylindrical member 2 formed of the punching 
plate, it is necessary to provide a spacing to partition the 
.gas passage space S2 between the outer periphery of 
5 the inner cylindrical member and the inner periphery of 
the outer casing 12. 

[0060] The combustion space S1 in the inner cylin- 
drical member 2 is partitioned into two upper and lower 
combustion chambers 3, 4 by the partition member 5 

w disposed between the upper lid 13 and the lower lid 17 
to be generally in parallel with those lids. The partition 
member 5 is formed into a disk-like form to be freely 
press-fitted into the inner cylindrical member 2 and has, 
at its center portion, a through hole 23 for the long, 

75 cylindrical inner casing 18 to extend through. The parti- 
tion member 5 has a cup-like convex portion 24 that is 
eccentrically positioned with respect to the through hole 
23 and projects to cover the short, cylindrical inner cas- 
ing 19. 

20 [0061] The partition plate 5 is fitted from a mouth of 
the lower container 1 1 into the inside of the inner cylin- 
drical member 2, with the through hole 23 fitted onto the 
long, cylindrical inner casing 1-8, and is positioned in 
abutment with a step portion 18a of the long, cylindrical 

25 inner casing 1 8. The partition plate 5 fitted partitions the 
housing 1 into the two, upper and lower, combustion 
chambers 3, 4 in the axial direction of the housing 1 in 
the state in which an opening portion of the convex por- 
tion 24 confronts the short, cylindrical inner casing 19. 

30 The combustion chambers 3, 4 are packed with the gas 

■ *' generating agents 6 and the filtering members 7 are 
arranged to surround them. 

[0062] The filtering members 7 in the combustion 
chambers 3, 4 are formed into a cylindrical form to fit 

35 into the inner cylindrical member 2. The filtering mem- 
ber 7 in the upper combustion chamber 3 is fitted in the 
inner cylindrical member 2 and extends from the parti- 
tion member 5 into abutment with the lid member 21. 
The filtering member 7 in the lower combustion cham- 

40 ber 4 is fitted in the inner cylindrical member 2 and 
extends from the lower lid 1 7 into abutment with the par- 
tition member 5. 

[0063] The filtering members 7 are preferably pro- 
duced at a low price by pressing a metal wire of stocking 

45 stitch shown in FIG. 8(a) or aggregation of crimped 
metal wire rods shown in FIG. 8(b) into cylindrical shape 
as shown in FIG. 8(c). Thus, the combustion chambers 
3, 4 are so structured as to communicate to each other 
through their respective filtering members 7, the gas 

so passage holes 2a of the inner cylindrical member 2 and 
the gas passage space S2. 

[0064] Disposed between the gas generating 
agents 6 in the lower combustion chamber 4 and the 
partition member 5 is a cushioning member 25 abutting 
55 with the partition member 5. The cushioning member 25 
doubles as means for preventing degradation of the gas 
generating agents 6 resulting from vibration and as heat 
insulating material for suppressing heat transfer 
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between the combustion chambers 3 and 4. Elastic 
material having the heat insulating function, such as 
ceramic fibers, should preferably be used as the cush- 
ioning member 25. Disposed between the gas generat- 
ing agents 6 in the upper combustion chamber 3 and 
the lid member 21 is a cushioning member 26 abutting 
with the lid member 21 . The cushioning member 26 also 
has the capability of preventing degradation of the gas 
generating agents 6 resulting from vibration. Elastic 
material, such as silicon rubber and silicon foam, is pref- 
erably used as the cushioning member 26, though 
those having the heat insulating function, such as 
ceramic fibers, may be used. 

[0065] The igniters 8, 9 are each composed of a 
holding portion 27A and an igniting portion 27B dis- 
posed at a front end of the holding portion 27A and are 
separately disposed in an accommodating space 
formed by the inner tubular projection 14 and the long, 
cylindrical inner casing 18 and in an accommodating 
space formed by the convex portion 24 of the partition 
member 5 and the short, cylindrical inner casing 19, 
respectively. The igniters 8, 9 are in air-tight contact with 
tapered step portions 28 formed in the long, cylindrical 
inner casing 18 and in the short, cylindrical inner casing 
19, respectively, through sealing members 29 (rubber 
sheet) and are fixedly swaged by folding their swaging 
portions 30 at the front ends of the inner casings 1 8, 1 9 
inside. 

[0066] The igniting portion 273 of the igniter 8 in the 
long, cylindrical inner casing 1 3 is projected out into the 
accommodating space so that the flame produced by 
the ignition of the igniting portion 27B can be spurted 
into the upper combustion chamber 3 through a number 
of fire guide holes 1 8b in the long, cylindrical inner cas- 
ing 18. The igniting portion 27B of the igniter 9 in the 
short, cylindrical inner casing 19 is extended through 
the cushioning member 25 into the convex portion 24 so 
that the flame produced by the ignition of the igniting 
portion 27B can be spurted into the lower combustion 
chamber 4 through a gap between the partition member 
5 and the short, cylindrical inner casing 1 9. The igniters 
8, 9 are ignited under control of the collision detection 
signals from a collision sensor (not shown). 
[0067] Next, operation of the gas generator X1 for 
driver seat will be described. 

[0068] When automobile collision is detected by the 
collision sensor, only the igniter 8 on the upper combus- 
tion chamber 3 side is brought into operation to ignite 
the igniting portion 27B. The ignition flame of the ignit- 
ing portion 27B is spurted into the upper combustion 
chamber 3 from the fire guide holes 1 8b to force the gas 
generating agents 6 to be ignited and burnt to thereby 
produce high temperature gas. Then, transmission of 
the combustion heat generated in the upper combustion 
chamber 3 is suppressed (slowed down) by the heat 
insulating function of the cushioning member 25, so that 
the gas generating agents 6 in the lower combustion 
chamber 4 are prevented from being ignited concur- 



rently. 

[0069] The high temperature gas generated in the 
upper combustion chamber 3 flows in the filtering mem- 
ber 7 for slag collection and cooling of the gas thereat 

5 and thereafter flows from the gas passage holes 2a in 
the inner cylindrical member 2 into the gas passage 
space S2. Then, when the gas pressure increases with 
the combustion in the upper combustion chamber 3 and 
reaches a predetermined pressure, the burst plate 15 is 

w broken, so that clean gas uniformed in the gas passage 
space S2 is discharged from the gas discharging holes 
12a into the airbag. 

[0070] At that time, a part of the high temperature 
gas generated in the upper combustion chamber 3 

15 flows into the lower combustion chamber 4 through the 
filtering member 7, the inner cylindrical member 2 and 
the gas passage space S2. Thus, the combustion in the 
upper combustion chamber 3 is effected with a whole 
volume (enclosed space S) of the housing 1 including 

20 the lower combustion chamber 4 communicating to the 
upper combustion chamber through the gas passage 
space S2 and others. This produces the pressure char- 
acteristic that the pressure rise is suppressed only by 
the extent corresponding to the increased volume (the 

25 volume of the lower combustion chamber 4). In addition, 
when the gas passes through the inner cylindrical mem- 
ber 2 on the lower combustion chamber 4 side and the 
filtering member 7, the heat quantity of the gas flowing 
into the lower combustion chamber 4 is absorbed 

30 (cooled) and the temperature of the gas decreases and, 
thereafter, the gas is spurted out from the filtering mem- 
ber 7 into the lower combustion chamber 4. This pre- 
vents immediate spontaneous ignition of the gas 
generating agents 6 in the lower combustion chamber 4. 

35 [0071] Then, the airbag is inflated and expanded 
with a modest and weak tension by a small amount of 
clean gas that is suppressed (slowed down) in pressure 
rise. In this sense, a cross section area of the gas pas- 
sage space S2 for the gas to pass through is adjusted to 

40 control a flow rate of the gas to flow into the lower com- 
bustion chamber 4 so that the airbag can be inflated and 
expanded by a small amount of gas adapted to have a 
proper pressure rise characteristic. 
[0072] Sequentially, when the igniter 9 in the lower 

45 combustion chamber 4 is operated with small time dif- 
ference from after the start of combustion of the upper 
combustion chamber 3, the gas generating agents 6 in 
the lower combustion chamber 4 are forcibly ignited to 
initiate the combustion, so as to produce high tempera- 

so ture gas. The high temperature gas produced in the 
lower combustion chamber 4 is flown into the gas pas- 
sage space S2 through the gas passage holes 2a in the 
inner cylindrical member 2 and then is discharged from 
the gas discharging holes 12a into the airbag, as is the 

55 case with the upper combustion chamber 3. Thus, the 
airbag is inflated and expanded rapidly by a large 
amount of clean gas discharged from the both combus- 
tion chambers 3, 4. 
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[0073] At that time, the combustion in the lower 
combustion chamber 4 is effected with the whole vol- 
ume (enclosed space S) of the housing 1 including the 
lower combustion chamber communicating to the upper 
combustion chamber 3 through the gas passage space 5 
S2 and others, as is the case with the upper combustion 
chamber 3. As a result of this, the clean gas discharged 
into the airbag has the pressure rise characteristic pro- 
duced by the addition of the gas pressure resulting from 
the combustion in the lower combustion chamber 4 to 7 o 
the gas pressure of the whole housing 1 at the time of 
operation of the igniter 9 (the gas pressure resulting 
from the combustion in the upper combustion chamber 
3). The airbag is inflated and expanded rapidly with 
equilibrium pressure of these pressures as the maxi- 75 
mum pressure Pmax. 

[0074] In this sense, with the increased small time 
difference between the igniters 8 and 9, the gas burnt in 
the upper combustion chamber 3 can spread in volume 
throughout the whole housing 1 including the lower 20 
combustion chamber 4, and as such can provide a mod- 
erate pressure rise characteristic for the gas discharged 
into the airbag and also enables the maximum pressure 
Pmax to be kept down. Thus, the pressure rise charac- 
teristic of the gas discharged into the airbag and the 25 
maximum pressure Pmax can be controlled by appro- 
priately changing the small time difference with which 
the igniters 8, 9 are operated, so that when the airbag is 
-inflated and expanded, the shock to riders can be 
absorbed. 30 
[0075] When the combustion in the upper combus- 
tion chamber 3 is initiated, a part of the high tempera- 
ture gas flows into the lower combustion chamber 4 
through the gas passage space S2. In the initial stage in 
which the combustion is initiated, the flowing high tern- 35 
perature gas is cooled down while it passes through the 
inner cylindrical member 2 on the lower combustion 
chamber 4 side and the filtering member 7 from the gas 
passage space S2, so that the gas generating agents 6 
.. in the lower combustion chamber 4 are not led to the 40 
spontaneous ignition. However, as the combustion in 
the upper combustion chamber 3 progresses and the 
temperature of the filtering member 7 in the lower com- 
bustion chamber 4 increases, the gas generating 
agents 6 in the lower combustion chamber 4 are finally 45 
led to the spontaneous ignition. 

[0076] Accordingly, for forcibly igniting the gas gen- 
erating agents 6 in the combustion chambers 3, 4 with 
their respective igniters B, 9 with small time difference, it 
is necessary to delay the time for the gas generating so 
agents 6 in the lower combustion chamber 4 to be spon- 
taneously ignited by the heat quantity of the high tem- 
perature gas flowing into the lower combustion chamber 
4 by a more time difference than the small time differ- 
ence. 55 
[0077] In this sense., it is necessary to control the 
quantity of combustion gas (heat quantity) flowing from 
the upper combustion chamber 3 into the lower com- 
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bustion chamber 4. The control of the quantity of com- 
bustion gas can be effected by adjusting the cross 
section area of the gas passage space S2 for the gas to 
pass through. 

[0078] The igniters 8, 9 are not necessarily oper- 
ated with the small time difference but may be selec- 
tively operated to fitly meet the patterns of automobile 
collision. 

[0079] For example, in the case of critical collision 
of automobile, such as frontal clash or clash from a 
diagonal side to the front, at high speed, the igniters 8, 
9 are operated concurrently. Accordingly, the airbag can 
be inflated and expanded rapidly by the gas having the 
rapid pressure rise characteristic produced by a large 
amount of gas produced in the combustion chambers 3, 
4, and as such can increase the maximum pressure 
Pmax of the gas pressure. 

[0080] in the case of medium collision, the igniters 
8, 9 are operated with the small time difference. In this 
case, the airbag is inflated and expanded moderately by 
a small amount of gas that is suppressed in pressure 
rise in the initial stage of expansion and then is inflated 
and expanded rapidly with the small time difference by a 
large amount of gas having the rapid pressure rise char- 
acteristic. As a result of this, the maximum pressure 
Pmax of the gas is suppressed : as compared with the 
case of the frontal clash at high speed. 
[0081 ] Further, in the case of light bump or collision, 
only one igniter 8 is operated so that the gas generating 
agents 6 in the upper combustion chamber 3 can be for- 
cibly ignited by the igniter 8 and also the gas generating 
agents 6 in the lower combustion chamber 4 can be 
spontaneously ignited by the high temperature gases 
flowing into the lower combustion chamber 4. The gas 
produced by the spontaneous ignition is discharged into 
the airbag with a level of time difference that does not 
contribute to the protection of riders, so that the airbag 
is inflated and expanded moderately. Even when only 
one igniter 8 is operated, the spontaneous ignition ena- 
bles the gas generating agents 6 in the lower combus- 
tion chamber 4 to be burnt out completely. 
[0082] Thus, in the gas generator X1 , the maximum 
pressure of a very wide range can be adjusted depend- 
ing on the forcing ignition of he igniters 8, 9. 
[0083] Thus, according to the gas generator X1 for 
driver seat, the igniters 8, 9 are operated with such 
small time difference as to control the expansion of the 
airbag in such a manner that the airbag is inflated and 
expanded moderately by a small amount of gas which is 
generated in the upper combustion chamber 3 only and 
suppressed in pressure rise in the initial stage of expan- 
sion and thereafter is inflated and expanded rapidly by a 
large amount of gas with increased pressure generated 
from the both combustion chambers 3, 4 (the amount of 
gas discharged into the airbag and the gas pressure 
can be controlled in two stages). 
[0084] Hence, even when a rider is seated immedi- 
ately behind the steering wheel, the airbag can be pre- 
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vented from being inflated and expanded rapidly in the 
initial expansion stage to give the rider a shock and can 
fulfill its intended function to protect the rider. 
[0085] When the inner cylindrical member 2 is pro- 
duced from the expanded metal, the projections project- 
ing from the reference plane B of the base metal 22 by 
only a height h as shown in FIG. 7 are formed in the 
expanded metal at the inside and outside thereof by the 
cambers produced when forming the apertures. This 
enables the gas passage space S2 to be integrally 
formed in the expanded metal itself, even when the 
inner cylindrical member 2 made of the expanded metal 
is disposed in contact with the inner periphery of the 
outer casing 12 and the outer periphery of the filtering 
member 7. 

[0086] Referring now to FIGS. 2 and 3, the gas gen- 
erator X2 for driver seat will be described. 
[0087] The gas generator X2 of FIGS. 2 and 3 is dif- 
ferent from the gas generator X1 of FIG. 1 in that the fil- 
tering member 7 is arranged to extend through the both 
combustion chambers 3 and 4. Like reference charac- 
ters refer to corresponding to members of FIGS. 1 and 
3 and repetition of description thereon is omitted. 
[0088] In FIG. 2, the filtering member 7 is fitted in 
the inner cylindrical member 2 to extend from the lower 
lid 1 7 of the lower container 1 1 to the lid 21 . The parti- 
tion member 5 is fitted from the mouth of the lower con- 
tainer 1 1 into the inside of the filtering member 7, with 
the through, hole 23 fitted onto the long, cylindrical inner 
casing 18, and is positioned in abutment with the step 
portion 18a of the long, cylindrical inner casing 18. The 
partition member 5 fitted partitions the housing 1 into 
the two, upper and lower, combustion chambers 3, 4 in 
the axial direction of the housing 1 in the state in which 
the opening portion of the convex portion 24 confronts 
the short, cylindrical inner casing 19. The combustion 
chambers 3, 4 are packed with the gas generating 
agents 6. The combustion chambers 3, 4 are so struc- 
tured as to communicate to each other through the filter- 
ing member 7, or the filtering member 7 and the gas 
passage space S2. 

[0089] Next, operation of the gas generator X2 for 
driver seat will be described. 

[0090] When automobile collision is detected by the 
collision sensor, only the igniter 8 on the upper combus- 
tion chamber 3 side is brought into operation. Then, the 
high temperature gas generated in the upper combus- 
tion chamber 3 is subjected to the slag collection and 
the cooling in the filtering member 7 and is uniformed in 
the gas passage space S2. Thereafter, it is started 
being discharged into the airbag, as is the case with 
FIG. 1. 

[0091] At that time, a part Of the combustion gas 
generated in the upper combustion chamber 3 flows 
into the lower combustion chamber 4 through the filter- 
ing member 7 and others. Thus, the airbag is inflated 
and expanded with a modest and weak tension by a 
small amount of clean gas which is generated in the 
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upper combustion chamber 3 only and suppressed 
(slowed down) in pressure rise. The proper pressure 
rise characteristic is provided by adjusting the cross 
section area of the filtering member 7 and the gas pas- 

5 sage space S2 for the gas to pass through, as is the 
case with the gas generator XI of FIG. 1 . 
[0092] The part of the high temperature gas flowing 
into the filtering member 7 flows into the lower combus- 
tion chamber 4. While the part of the gas passes 

10 through the filtering member 7 on the lower combustion 
chamber 4 side, the heat quantity of the gas is absorbed 
(cooled) and the temperature of the gas decreases and, 
thereafter, the gas is spurted out into the lower combus- 
tion chamber 4. This prevents immediate spontaneous 

15 ignition of the gas generating agents 6 in the lower com- 
bustion chamber 4. 

[0093] Sequentially, when the igniter 9 in the lower 
combustion chamber 4 is operated with small time dif- 
ference after the start of combustion of the upper com- 

20 bustion chamber 3, the gas generating agents 6 in the 
lower combustion chamber 4 are started burning and 
then the airbag is transferred to rapid inflation and 
expansion by a large amount of clean gas discharged 
from the both combustion chambers 3, 4, as is the case 

25 with FIG. 1. 

[0094] At that time, the combustion in the lower 
combustion chamber 4 is effected with the whole vol- 
ume of the housing 1 including the lower combustion 
chamber communicating to the upper combustion 

30 chamber 3 through the filtering member 7 and others, 
as is the case with the upper combustion chamber 3. As 
a result of this, the clean gas discharged into the airbag 
has the pressure rise characteristic produced by the 
addition of the gas pressure resulting from the combus- 

35 tion in the lower combustion chamber 4 to the gas pres- 
sure of the whole housing 1 at tne time of operation of 
the igniter 9, and as such can allow the airbag to be 
inflated and expanded rapidly with equilibrium pressure 
of these gas pressures as the maximum pressure 

40 Pmax. As is the case with the gas generator X1 of FIG. 
1, the specified pressure rise characteristic and the 
maximum pressure Pmax can be provided to meet the 
patterns of automobile collision by appropriately adjust- 
ing the time difference with which the igniters 8, 9 are 

45 operated. 

[0095] Thus, according to the gas generator X2 for 
driver seat, the expansion of the airbag can be control- 
led with ease, as is the case with FIG. 1, to fulfill the 
intended function of the airbag securely. 

so [0096] When the gas generator is so constructed 
that the slag collection and the cooling of the combus- 
tion gas generated in the combustion chambers 3, 4 are 
effected by the filtering member 7 of a one-piece 
design, component counts can be reduced and thus 

55 manufacturing costs can be reduced, as compared with 
the gas generator X1 of FIG. 1 in which the filtering 
members 7 are arranged in the combustion chambers 
3, 4, respectively. 
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[0097] Referring now to FIGS, 4 and 5, the gas gen- 
erator X3 for driver seat will be described. 
[0098] The gas generator X3 of FIGS. 4 and 5 is 
mainly different from the gas generator X1 of FIG. 1 in 
that the partition member 5 is fitted in around the inside 
of the outer casing 12, without the inner cylindrical 
member 2 being used, and thereby the two, upper and 
lower, combustion chambers 3, 4 are partitioned, and 
also the partition member 5 forms therein the gas pass- 
ing holes 5a through which the combustion chambers 3, 
4 are communicated to each other. Like reference char- 
acters refer to corresponding to members of FIGS. 1 
and 3 and repetition of description thereon is omitted. 
[0099] In FIGS. 4 and 5, the partition member 5 is 
fitted from the mouth of the lower container 1 1 into the 
inside of the outer casing 12, with the through hole 23 
fitted onto the long, cylindrical inner casing 18, and is 
positioned in abutment with the step portion 18a of the 
long, cylindrical inner casing 1 B. The partition member 5 
fitted partitions the housing 1 into the two, upper and 
lower, combustion chambers 3, 4 in the axial direction of 
the housing 1 in the state in which the opening portion 
of the convex portion 24 confronts the short, cylindrical 
inner casing 19. The partition member 5 has a plurality 
of gas passing holes 5a formed around the outside 
thereof. As shown in FIG. 5, four gas passing holes 5a 
are spaced apart at an angle of 90 degree in the circum- 
ferential direction of the housing 1. The gas passing 
holes extend through the partition member 5 in the axial 
direction of the housing 1 so that the combustion cham- 
bers 3, 4 can be communicated to each other through 
the gas passing holes. The combustion chambers 3, 4 
are packed with the gas generating agents 6 and the fil- 
tering members 7 are arranged to surround them. 
[0100] The filtering members 7 extend from the 
lower lip 1 7 to the partition member 5 and from the par- 
tition member 5 to the lid member 21 and are disposed 
in the combustion chambers 3, 4, respectively These fil- 
tering members 7 cover over the gas passing holes 5a 
at the ends thereof on the partition member 5 side and 
define the gas passage space S2 between the periph- 
ery of the filtering members and the inner periphery of 
the outer casing 12. Thus, the combustion chambers 3, 
4 are so structured as to communicate to each other 
through the filtering members 7 and the gas passing 
holes 5a. The outer casing 1 2 of the upper container 1 0 
forms therein a number of gas discharging holes 12a 
through which the gas passage space S2 of the com- 
bustion chambers 3, 4 and the exterior are communi- 
cated to each other. 

[0101] Next, operation of the gas generator X3 for 
driver seat will, be described. 

[0102] When automobile collision is detected by the 
collision sensor, only the igniter 8 on the upper combus- 
tion chamber 3 side is brought into operation. Then, the 
combustion gas generated in the upper combustion 
chamber 3 is subjected to the slag collection and the 
cooling in the filtering members 7 and then is uniformed 



in the gas passage space S2. Thereafter, it is started 
being discharged into the airbag, as is the case with 
FIG. 1. 

[0103] At that time ; a part of the combustion gas 

5 generated in the upper combustion chamber 3 flows 
into the lower combustion chamber 4 through the filter- 
ing members 7 and the gas passing holes 5a. Thus, the 
airbag is inflated and expanded with a modest and weak 
tension by a small amount of clean gas generated in the 

70 upper combustion chamber 3 only and suppressed 
(slowed down) in pressure rise. The proper pressure 
rise characteristic is provided by adjusting the cross 
section areaof and the number of apertures of the gas 
passing holes 5a, as is the case with the gas generator 

15 XI of FIG. 1. 

[0104] Sequentially, when the igniter 9 in the lower 
combustion chamber 4 is operated with small time dif- 
ference after the start of combustion of the upper com- 
bustion chamber 3, the gas generating agents 6 in the 

20 lower combustion chamber 4 are started burning and 
then the airbag is transferred to rapid inflation and 
expansion by a large amount of clean gas discharged 
out from the both combustion chambers 3, 4, as is the 
case with FIG. 1. 

25 [0105] At that time, the combustion in the lower 
combustion chamber 4 is effected with the whole vol- 
ume of the housing 1 including the lower combustion 
chamber communicating to the upper combustion 
chamber 3 through the gas passing holes 5a and oth- 

30 ers, as is the case with the upper combustion chamber 
3. As a result of this, the clean gas discharged into the 
airbag has the pressure rise characteristic produced by 
the addition of the gas pressure resulting from the com- 
bustion in the lower combustion chamber 4 to the gas 

35 pressure of the whole housing 1 at the time of operation 
of the igniter 9, and as such can allow the airbag to be 
inflated and expanded rapidly with equilibrium pressure 
of these gas pressures as the maximum pressure 
Pmax. As is the case with the gas generator X1 of FIG. 

AO 1, the specified pressure rise characteristic and the 
maximum pressure Pmax can be provided to meet the 
patterns of automobile collision by appropriately adjust- 
ing the time difference with which the igniters 8, 9 are 
operated. 

45 [0106] Thus, according to the gas generator X3 for 
driver seat, the expansion of the airbag can be control- 
led with ease, as is the case with FIG. 1, to fulfill the 
intended function of the airbag securely. 
[0107] The gas generators X1-X3 for, driver seat as 

so illustrated take the pattern that after the gas generating 
agents 6 in the upper combustion chamber 3 are burnt, 
the gas generating agents 6 in the lower combustion 
chamber 4 are burnt, but this pattern is not of restrictive. 
The pattern may be taken that after the gas generating 

55 agents 6 in the lower combustion chamber 4 are burnt, 
the gas generating agents 6 in the upper combustion 
chamber 3 are burnt. Further, modification may also be 
made by rendering the combustion chambers 3, 4 differ- 
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ent in volume so that one of the combustion chambers 
can be made larger in volume than the other and also 
starting the combustion from the combustion chamber 
of a larger volume. 

[0108] Next, the gas generators Y1-Y3 for use in 
the airbag for passenger seat or passenger-side colli- 
sion shown in FIGS. 9-14 will be described. 
[0109] The gas generator Y1 for use in the airbag 
for passenger seat or passenger-side collision shown in 
FIGS. 9 and 10 comprises an elongated cylindrical 
housing 31; a partition member 35 for partitioning an 
interior of the housing 31 into two, left and right, com- 
bustion chambers 33, 34; gas generating agents 36, fil- 
tering members 37 and inner cylindrical members 32 
which are disposed in the combustion chambers 33, 34, 
respectively; and igniters 38, 39 to allow the gas gener- 
ating agents 36 in the combustion chambers 33, 34 to 
be burnt independently of each other. 
[0110] The housing 31 is composed of an elon- 
gated cylindrical outer casing 42 having openings at the 
both ends thereof and two lid members 41 for closing 
the openings of the outer casing 42. The housing 31 is 
so structured as to form an enclosed space S in the 
interior thereof when the lid members 41 is fitted in the 
outer casing 42 from the openings at the ends thereof 
and projections 42b projecting out from both sides of the 
outer casing 42 are folded radially inwardly. 
[0111] The outer casing 42 has, around its periph- 
ery, a number of gas discharging holes 42a communi- 
cating to the airbag for a passenger seat (not shown). 
As shown in FIG. 10(a), the gas discharging holes 42a 
are formed on an axially extending straight line with 
spaced apart at 180 degree circumferentially of the 
- housing 31, to form lines of two gas holes n, r2. The 
gas discharging holes 42a on the lines of two. gas holes 
ri, r2 are spaced apart in sequence at given intervals 
along the axial direction of the outer casing 42 are 
closed off by strip-like burst plates 47 stuck around the 
inside of the outer casing 42. The burst plates 47 are 
formed, for example, of aluminum foil and have length 
and width enough to close off the gas discharging holes 
i 42a for every line of gas holes ri, r2. A sheet of burst 

plate to be stuck around the inside of the outer casing 
42 is not excluded from the burst plates 47. 
[0112] The enclosed space S of the housing 31 is 
partitioned into two, left and right combustion chambers 
33, 34 in the axial direction of the housing 31 by the par- 
tition member 35. The partition member 35 is fitted in 
around the inside of the outer casing 42 to partition the 
interior into the combustion chambers 33, 34 and is fix- 
edly swaged by drawing the periphery of the outer cas- 
ing 42 (by the process to reduce the diameter of the 
outer casing 42). The partition member 35 has a 
number of gas passing holes 35a formed at its marginal 
portion around the outside thereof. The gas passing 
holes 35a are formed, with spaced apart at 90 degree 
circumferentially of the housing 31, as shown in FIG. 
10(b), and extend through the partition member 35 in 



the axial direction of the housing 31 to make the com- 
bustion chambers 33, 34 communicate to each other. In 
the combustion chambers 33, 34 partitioned by the par- 
tition member 35, the gas generating agents 36 are 

5 packed and also the filtering members 37 and the inner 
cylindrical members 32 are arranged in sequence to 
surround the gas generating agents. 
[0113] The filtering members 37 are fitted in the 
convex portions 41 a of the lid members 41 , respectively, 

10 and hold the partition member 35 in sandwich relation 
therebetween at their ends extending to the partition 
member 35 to cover the gas passing holes 35a. Thus, 
the combustion chambers 33, 34 are so structured as to 
communicate to each other through the filtering mem- 

15 ber 37 and the gas passing holes 35a. The filtering 
members 37 are each produced by pressing a metal 
wire of stocking stitch or aggregation of crimped metal 
wire rods into cylindrical shape as shown in FIG. 8(a)- 
(c). The filtering members 37 may each be formed by a 

20 plurality of divided filter units being laminated in 
sequence in the axial direction of the housing 31. This 
enables the filtering member 37 to be arranged in corre- 
spondence to the length of the housing 31 by selectively 
varying the number of filter units to be laminated. 

25 [0114] The inner cylindrical members 32 are fitted 
in around the outsides of the filtering members 37 in the 
combustion chambers 33, 34, respectively, to define the 
annular gas passage spaces S2 between the outer 
peripheries of the cylindrical inner casings and the inner 

30 periphery of the outer casing 42. The inner cylindrical 
members 32 are fitted in the convex portions 41 a of the 
lid members 41, along with the filtering members 37, 
and extend from the lid members 41 to the partition 
member 35. Further, the inner cylindrical members 32 

35 have a number of gas passage holes 32a which are 
formed in the surfaces around the outside thereof to 
communicate the interiors of the filtering members 37 
and the gas passage spaces S2 to each ether. The gas 
passage holes 32a open at positions away from the 

40 positions to confront the gas discharging holes 42a, 
when viewed from the circumferential direction of the 
housing 31, as shown in FIG. 10(a), and also are 
formed along the axial direction of the housing 31. By 
virtue of this, the gas discharged from the gas passage 

45 holes 32a of the inner cylindrical members 32 is not 
allowed to move directly toward the gas discharging 
holes 42a of the outer casing 42 but is brought into col- 
lision with the inner periphery of the outer casing 42, for 
a while, for the slag collection and the cooling, before it 

50 is discharged from the gas discharge holes 42a into the 
airbag. 

[01 15] The inner cylindrical members 32 are prefer- 
ably produced by forming the expanded metal in the 
cylindrical form, as shown in FIGS. 6 and 7, though it 
55 may be produced by forming the punching plate in the 
cylindrical form. The inner cylindrical members 32, 
when produced by using the expanded metal, can be 
allowed to be disposed to be in contact with the inner 
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periphery of the outer casing 42 and the outer peripher- 
ies of the filtering members 37, and as such can allow 
the gas passage space S2 to be defined therebetween 
by using the expanded metal, as is the case with FIG. 1 . 
[01 1 6] The igniters 38, 39 are each composed of an 5 
inflammation agent 44 and an igniting tool 45 for igniting 
the inflammation agent 44. These igniters are provided 
in the lid members 41 closing apertures of the outer 
casing 42 at the both ends thereof, so as to burn the gas 
generating agents 36 in the combustion chamber 33 io 
and those In the combustion chamber 34 independently 
of each other. The igniting tools 45 are fixedly swaged in 
the convex portions 41a of the lid members 41. The 
inflammation agents 44 are contained in flanged caps 
46 fined in the convex portions 41a of the lid members 15 
41, confronting the igniting tools 45 with a clearance left 
in the convex portions 41a. 

[0117] Projecting portions 46a of the flanged caps 
46 are fitted in the filtering members 37 and have 
through holes 46b through which the flame produced by 20 
the ignition of the inflammation agents 44 is spurted into 
the filtering members 37 In the combustion chambers 
33, 34. The flange portions 46c of the flanged caps 46 
close the filtering members 37 on the lid member 41 
sides, extending to the inner periphery of the outer cas- 25 
ing 42 to be held in sandwich relation by the lid mem- 
bers 41, the filtering member 37 and the inner 
cylindrical members 32. Also, the flange portions 46c 
are in elastic contact with sealing materials 48 to seal 
the combustion chambers 33, 34 from outside. 30 
[0118] Next, operation of the gas generator Y1 for 
passenger seat or passenger-side collision will be 
described. 

[01 19] When automobile collision is detected by the 
collision sensor, only the igniter 38 on the left combus- 35 
tion chamber 33 side is brought into operation to ignite 
the inflammation agent 44, first. Then, the ignition flame 
of the inflammation agent 44 is spurted into the left com- 
bustion chamber 33 from the through hole 46b of the 
flanged cap 46 to force the gas generating agents 36 fo 40 
be ignited and burnt to thereby produce high tempera- 
ture gas. 

[0120] At that time, a part of the high temperature 
gas generated in the left combustion chamber 33 flows 
into the right combustion chamber 34 through the filter- 45 
ing members 37 and the gas passing holes 35a. Thus, 
the combustion in the left combustion chamber 33 is 
effected with a whole volume (enclosed space S) of the 
housing 31 including the right combustion chamber 34 
communicating to the left combustion chamber through so 
the gas passing holes 35a and others. This produces 
the pressure characteristic that the pressure rise is sup- 
pressed (slowed down) only by the extent correspond- 
ing to the increased volume (the volume of the right 
combustion chamber 34). jn addition, when the gas 55 
passes through the inner cylindrical member 32 On the 
right combustion chamber 34 side and the filtering 
members 37, the heat quantity of the gas flowing into 



the right comoustion cnamber 34 is absorbed (cooled) 
and the temperature of the gas decreases and, thereaf- 
ter, the gas is spurted out from the filtering member 37 
into the right, combustion chamber 34. This prevents 
immediate spontaneous ignition of the gas generating 
agents 36 in the right combustion chamber 34. 
[0121] Then, the airbag is inflated and expanded 
with a modest and weak tension by a small amount of 
clean gas that is suppressed (slowed down) in pressure 
rise. In this sense, the cross section area of and the 
number of gas passing holes 35a of the partition mem- 
ber 35 is adjusted to control a flow rate of the gas to flow 
into the right combustion chamber 34 so that the airbag 
can be inflated and expanded by a small amount of gas 
adapted to have a proper pressure rise characteristic. 
[0122] Sequentially, when the igniter 39 in the right 
combustion chamber 34 is operated with small time dif- 
ference from after the start of combustion of the left 
combustion chamber 33, the gas generating agents 36 
in the right combustion chambe- 34 are forcibly ignited 
to initiate the combustion, so as to produce high temper- 
ature gas. The high temperature gas produced in the 
right combustion chamber 34 is -flown into the cas pas- 
sage space S2 through the gas passage holes 32a in 
the inner cylindrical member 32 and then is discharged 
from the gas discharging holes 42a into the airbag, as is 
the case with the ieft combustior chamber 33. Thus, the 
airbag is transferred to the rapid inflation and expansion 
by a large amount of clean gas discharged from the 
both combustion chambers 33, 34. 
[0123] At that time, the combustion in the right com- 
bustion chamber 34 is effected with the whole volume 
(enclosed space S) of the housing 31 including the right 
combustion chamber communicating to the left combus- 
tion chamber 32 through, the gas passing holes 35a 
and others, as is the case with the left combustion 
chamber 33. As a result of this, the clean gas dis- 
charged into the airbag has the pressure rise character- 
istic produced by the addition of the gas pressure 
resulting from the combustion in the right combustion 
chamber 34 to the gas pressure of the whole housing 31 
at the time of operation of the igniter 39 (the gas pres- 
sure resulting from the combustion in the left combus- 
tion chamber 33). The airbag is inflated and expanded 
rapidly with equilibrium pressure of these pressures as 
the maximum pressure Pmax. 

[0124] In this sense, with the increased small time 
difference between the igniters 38 and 39, the gas burnt 
in the left combustion chamber 33 can spread in volume 
throughout the whole housing 31 including the right 
combustion chamber 34, and as such can provide a 
moderate pressure rise characteristic for the gas dis- 
charged into the airbag and also enables the maximum 
pressure Pmax to be kept down. 
[0125] Thus, the pressure rise characteristic of the 
gas discharged into the airbag and the maximum pres- 
sure Pmax can be controlled by appropriately changing 
the small time difference with which the igniters 38, 39 
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are operated, so that when the airbag is inflated and 
expanded, the shock to riders can be absorbed. As a 
result of this, the airbag is started being inflated and 
expanded moderately by a small amount of gas which is 
generated in the left combustion chamber 33 only and 5 
suppressed in pressure rise in the initial stage of expan- 
sion and, with the small time differnce, is inflated and 
expanded rapidly by a large amount of gas generated in 
the both combustion chambers 33, 34 to have the spec- 
ified pressure rise characteristic and the maximum w 
pressure Pmax. 

[0126] Thus, according to the gas generator Y1 for 
passenger seat or passenger-side collision, even when 
a rider is seated immediately behind the instrument 
panel, the airbag can be prevented from being inflated 15 
and expanded rapidly in the initial expansion stage to 
give the rider a shock and can fulfill its intended function 
to protect the rider. 

[0127] The gas generator Y2 for passenger seat or 
passenger-side collision shown in FIGS. 11 and 12 will 20 
be described. 

[0128] The gas generator Y2 of FIGS. 1 1 and 12 is 
different from the gas generator Y1 of FIG. 9 in the con- 
struction of the housing 31 and the partition member 35 
and in that the inner cylindrical member 32 is arranged 25 
to extend through the both combustion chambers 33, 
34. Like reference characters refer to corresponding to 
members of FIGS. 9 and 1 0 and repetition of description 
thereon is omitted. 

[0129] The gas generator Y2 of FIGS. 11 and 12 30 
comprises the housing 31 having, in its interior, the 
enclosed space S formed by an elongated, cylindrical," 
outer casing 62 having a bottom and an opening at one 
end thereof and the lid member 41 closing the opening 
at the one end of the outer casing 62. 35 
[0130] The housing 31 is structured to form the 
enclosed space S in the interior thereof by joining a 
ring-like rib 41b formed around the margins of the lid 
member 41 and the opening at the end of the outer cas- 
ing 62 to each other by butt welding (e.g. friction press- 40 
contact). The outer casing 62 has a number of gas dis- 
charging holes 62a for every line of gas holes r1 , r2 ; as 
is the case with FIG. 1 0(a). Formed cn the bottom of the 
outer casing 62 is a projection 62b projecting out into 
the enclosed space S. Arranged in the interior of the 45 
housing 31 is the inner cylindrical member 32 extending 
between the bottom of the outer casing 62 and the lid 
member 41 . The inner cylindrical member 32 partitions 
the enclosed space S of the housing 31 into the com- 
bustion space S1 on the inner side of the inner cylindri- so 
cal member 32 and the gas passage space S2 defined 
between the outer side of the same and the inner 
periphery of the outer casing 62. 
[0131] The combustion space S1 of the inner cylin- 
drical member 32 is partitioned into two, left and right 55 
combustion chambers 33, 34 by the partition member 
35 press-fitted in the inner cylindrical member 32. In the 
combustion chambers 33, 34, the gas generating 



agents 36 are packed and also the filtering members 37 
are arranged in the inner cylindrical members 32 to sur- 
round the gas generating agents. 
[0132] The filtering members 37 are fitted onto the 
projecting portion 62b and the convex portion 41 a of the 
lid member 41, together with the inner cylindrical mem- 
ber 32, and hold the partition member 35 in sandwich 
relation therebetween at their ends extending to the par- 
tition member 35. Thus, the combustion chambers 33, 
34 are so structured as to communicate to each other 
through the filtering members 37, the gas passage 
holes 32a of the inner cylindrical member 32 and the 
gas passage space 32. 

[01 33] The igniting tools 45 of the igniters 38, 39 are 
fixedly swaged in the lid member 41 and the projecting 
portion 62b, respectively, as is the case with FIG. 9. The 
inflammation agents 44 are contained by the flanged 
caps 46, confronting the igniting tools 45. The flanged 
cap 46 on the lid member 41 side is fixed in the state in 
which the end of the flange 46c is in abutment with flash 
62c formed when the outer casing 62 and the lid mem- 
ber 41 are welded. 64 designates an annular seal plate 
interposed between the flange portion 46c of the cap 46 
on the lid member 41 side and the end of the filtering 
member 37 in the combustion chamber 34. 
[0134] Next, operation of the gas generator Y2 for 
passenger seat or passenger-side collision will be 
described. 

[01 35] When automobile collision is detected by the 
collision sensor and only the igniter 38 on the left com- 
bustion chamber 33 side is brought into operation, the 
combustion gas generated in the left combustion cham- 
ber 33 is subjected to slag collection and cooling in the 
filtering member 37, then is uniformed in the gas pas- 
sage space S2, and thereafter is started being dis- 
charged into the airbag. as is the case with FIG. 9. 
[0136] At that time, a part of the combustion gas 
generated in the left combustion chamber 33 flows into 
the right combustion chamber 34 through the filtering 
members 37 and the gas passage space S2. Thus ; the 
airbag is inflated and expanded with a modest and weak 
tension by a small amount of clean gas which is gener- 
ated in the left combustion chamber 33 only and sup- 
pressed (slowed down) in pressure rise. As is the case 
with the gas generator Y1 of FIG. 9, the cross section 
area of the gas passage space S2 for the gas to pass 
through is adjusted to obtain a proper pressure rise 
characteristic. 

[0137] Sequentially, when the igniter 39 in the right 
combustion chamber 34 is operated with small time dif- 
ference from after the start of combustion of the left 
combustion chamber 33, the gas generating agents 36 
in the right combustion chamber 34 initiate the combus- 
tion, so that the airbag is transferred to the rapid inflation 
and expansion by a large amount of clean gas dis- 
charged from the both combustion chambers 33, 34, as 
is the case with FIG. 9 

[01 38] At that time, the combustion in the right com- 
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bustioh chamber 34 is effected with the whole volume of 
the housing 1 including the right combustion chamber 
communicating to the left combustion chamber 33 
through the gas passage space S2, as is the case with 
the left combustion chamber 33. As a result of this, the 
clean gas discharged into the airbag has the pressure 
rise characteristic produced by the addition of the gas 
pressure resulting from the combustion in the right com- 
bustion chamber 34 to the gas pressure of the whole 
housing 1 at the time of operation of the igniter 39. 
Thus, the airbag is inflated and expanded rapidly with 
equilibrium pressure of these pressures as the maxi- 
mum pressure Pmax. 

[0139] Thus, according to the gas generator Y2 for 
passenger seat or passenger-side collision, the expan- 
sion of the airbag can be controlled with ease to fulfill its 
intended function securely, as is the case with the gas 
generator Y1 for passenger seat or passenger-side col- 
lision of FIG. 9. 

[0140] The gas generator Y3 for passenger seat or 
passenger-side collision shown in FIGS. 13 and 14 will 
be described. 

[0141] The gas generator Y3 of FIGS. 13 and 14 is 
different from the gas generator Yl of FIG. 9 in the con- 
struction of the housing 31 and in that the inner cylindri- 
cal member 32 and the filtering member 37 are 
arranged to extend through the both combustion cham- 
bers 33, 34. Like reference characters refer to corre- 
sponding to members of FIGS. 9 and 10 and repetition 
of description thereon is omitted. 
[0142] The gas generator Y3 of FIGS. 13 and 14 
comprises the housing 31 having, in its interior, the 
enclosed space S formed by joining the ring-like ribs 
41b of the lid members 41 to the openings of the elon- 
gated, cylindrical, outer casing 82 at both ends thereof 
by butt welding (e.g. friction press-contact). The outer 
casing 82 has a number of gas discharging holes 82a 
for every line of gas holes n , r2, as is the case with FIG. 
10(a). Arranged in the interior of the housing 31 are the 
inner cylindrical member 32 and the filtering member 37 
fitted in the inner cylindrical member 32 extending 
between the lid members 41 . The filtering member 37 is 
fitted in the convex portions 41 a of the lid members 41, 
together with the inner cylindrical member 32, and par- 
titions the enclosed space S of the housing 31 into the 
gas passage space S2 defined between the outer 
periphery of the inner cylindrical member 32 and the 
inner periphery of the outer casing 82 and the combus- 
tion space S1 on the inner side of the filtering member 
37. 

[0143] The combustion space S1 in the filtering 
member 37 is partitioned into two, left and right combus- 
tion chambers 33, 34 axially of the housing 31 by the 
partition member 35. The partition member 35 has a 
cylindrical portion 35A which is fitted in around the 
inside of the filtering member 37 and whose opening on 
the combustion chamber 33 side is closed by a disk 35B 
to partition the combustion chambers 33, 34. Thus, the 



combustion chambers 33, 34 are structured to commu- 
nicate to each other through the filtering member 37, or 
the filtering member 37, the inner cylindrical member 32 
and the gas passage space S2. In the combustion 
5 chambers 33, 34, the gas generating agents 36 are 
packed. 

[01 44] The igniting tools 45 of the igniters 36, 39 are 
fixedly swaged in the lid members 41 and the inflamma- 
tion agents 44 are contained by the flanged caps 46, 
70 confronting the igniting tools 45, as is the case with FIG. 
9. The flanged caps 46 are fixed in the state in which the 
ends of the flanges 46c are in abutment with flashes 82c 
formed when the outer casing 82 and the lid members 
41 are welded. 

is [0145] Next, operation of the gas generator Y3 for 
passenger seat or passenger-side collision will be 
described. 

[0146] When automobile collision is detected by the 
collision sensor and only the igniter 38 on the left com- 

20 bustion chamber 33 side is brought into operation, the 
combustion gas generated in the left combustion cham- 
ber 33 is subjected to slag collection and cooling in the 
filtering member 37. then is uniformed in the gas pas- 
sage space S2, and thereafter is started being dis- 

25 charged into the airbag. as is the case with FIG. 9. 
[0147] At that time, a part of the combustion gas 
generated in the left combustion chamber 33 flows in:o 
the right combustion chamber 34 through the filtering 
member 37, the gas passage space S2 and others. 

30 Thus, the airbag is inflated and expanded with a modest 
and weak tension by a small amount of clean gas which 
is generated in the left combustion chamber 33 only and 
suppressed (slowed down) in pressure rise. As is the 
case with the gas generator Y1 of FIG. 9, the cross sec- 

35 tion areas of the filtering member 37 and the gas pas- 
sage space S2 for the gas to pass through are adjusted 
to obtain a proper pressure rise characteristic. 
[0148] Sequentially, when the igniter 39 in the right 
combustion chamber 34 is operated with small time dif- 

40 ference from after the start of combustion of the left 
combustion chamber 33, the gas generating agents 36 
in the right combustion chamber 34 initiate the combus- 
tion, so that the airbag is transferred to the rapid inflation 
and expansion by a large amount of clean gas dis- 

45 charged from the both combustion chambers 33, 34, as 
is the case with FIG. 9. 

[0149] At that time, the combustion in the right com- 
bustion chamber 34 is effected with the whole volume of 
the housing 31 including the right combustion chamber 

50 communicating to the left combustion chamber 33 
through the filtering member 37 and others, as is the 
case with the left combustion chamber 33. As a result of 
this, the clean gas discharged into the airbag has the 
pressure rise characteristic produced by the addition of 

55 the gas pressure resulting from the combustion in the 
right combustion chamber 34 to the gas pressure of the 
whole housing 31 at the time of operation of the igniter 
39. Thus, the airbag is inflated and expanded rapidly 
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with equilibrium pressure of these pressures as the 
maximum pressure Pmax. 

[0150] Thus, according to the gas generator Y3 for 
passenger seat or passenger-side collision, the expan- 
sion of the airbag can be controlled with ease to fulfill its 5 
intended function securely, as is the case with the gas 
generator Y1 for passenger seat or passenger-side col- 
lision of FIG. 9. 

[0151] In the gas generators Y1-Y3 for passenger 
seat or passenger-side collision, the operation of the w 
igniters 38, 39 are controlled to fitly meet the patterns of 
automobile collision, as is the case with the gas gener- 
ators X1-X3 for driver seat. In the case of critical colli- 
sion such as frontal clash at high speed, the igniters 38, 
39 are operated concurrently. In the case of medium io 
collision, the igniters 38, 39 are operated with the small 
time difference. Further, in the case of light bump or col- 
lision, only one igniter 38 is operated. Thus, the expan- 
sion patterns of the airbag are selectively controlled for 
the patterns of automobile collision, as is the case with 20 
the gas generators for driver seat X1-X3. 
[0152] The gas generators Y1-Y3 for passenger 
seat or passenger-side collision as illustrated take the 
pattern that after the gas generating agents 36 in the left 
combustion chamber 33 are burnt, the gas generating 25 
agents 36 in the right combustion chamber 34 are burnt, 
but this pattern is not of restrictive. The pattern may be 
taken that after the right combustion chamber 34 are 
burnt, the left combustion chamber 33 are burnt. Fur- 
ther, modification may also be made by rendering the 30 
combustion chambers 33, 34 different in volume so that 
one of the combustion chambers can be made larger in 
volume than the other and also starting the combustion 
from the combustion chamber of a larger volume. 
[0153] Further, in the gas generators for passenger 35 
seat or passenger-side collision Y1-Y3, the cushioning 
member 25 shown in FIG. 1 may be arranged to be in 
abutment with the partition member 35. This can pre- 
vent degradation of the gas generating agents 36 and 
also can suppress heat transfer between the combus- 40 
tion chambers 33 and 34, as is the case with the gas 
generators for driver seat X1 -X3 shown in FIGS. 1 -5, to 
properly control the expansion of the airbag. 
[0154] While the gas generators X1-X3 and Y1-Y3 
illustrated above is so structured that the two combus- 45 
tion chambers 3; 4, 33; 34 are partitioned by the parti- 
tion member 5; 35, this is not of restrictive. The 
illustrated gas generators may be modified so that three 
or more combustion chambers may be partitioned by 
changing the number of partition members 5, 35 to be so 
fitted and also the igniter are disposed in each of those 
combustion chambers, so as to achieve multistage con- 
trol of the expansion of the airbag. 
[0155] Shown in FIG. 15 are graphs showing the 
comparison test results of the pressure rise characteris- 55 
tics and the maximum pressure between the examples 
of the gas generators of the present invention and the 
comparative examples of the gas generators. 
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[0156] The examples of the gas generator each 
have two combustion chambers which are partitioned 
and communicated to each other and two igniters for 
forcing the gas generating agents in the two combustion 
chambers to be burnt independently of each other (See 
FIGS. 1-14). On the other hand, the comparative exam- 
ples of the gas generator each have two combustion 
chambers which are partitioned with their interior 
spaces closed and two igniters for forcing the gas gen- 
erating agents in the two combustion chambers to be 
burnt independently of each other. 
[0157] The experiments were carried out under the 
condition of t=0ms, 10ms and 20ms, using a 60 liter 
tank, where t is a small time difference with which the 
igniters of the gas generators of the examples and com- 
parative examples are ignited. In the gas generators of 
the examples and comparative examples, the pressure 
rise and the maximum pressure Pmax in the 60 liter 
tank were measured every time difference t, the results 
being shown in FIGS. 15(a) and 15(b). 
[0158] It was found from FIG. 15(a) that the gas 
generators of the examples had the tendency of the 
pressure rise to be suppressed with an increase in 
small time difference t with which the igniters were oper- 
ated. It was also found therefrom that the maximum 
pressure Pmax was held down with an increase in small 
time difference t with which the igniters were operated. 
This is probably caused by the construction in which the 
combustion chambers are communicated to each other, 
so that the combustion in the respective combustion 
chambers is effected with a large volume of the whole 
housing. 

[0159] In contrast to this, it was found from FIG. 
15(b) that the gas generators of the comparative exam- 
ples had the tendency of the pressure rise to be sup- 
pressed with an increase in small time difference t with 
which the igniters were operated, but the maximum 
pressure Pmax was, kept relatively high. This is probably 
caused by the construction in which the combustion 
chambers are isolated from each other with their interior 
spaces closed, so that the combustion in the respective 
combustion chambers is effected with a smaller volume 
(volume of the combustion chamber itself), when com- 
pared with the examples. 

[0160] Hence, it is optimum for achieving the two- 
stage inflation and expansion of the airbag to use the 
gas generators of the examples (the gas generators of 
FIGS. 1-14) having the capability of being controlled to 
a gas pressure (maximum pressure Pmax) of a level 
that does not give any shock to the rider even when the 
airbag is inflated and expanded rapidly not only at its ini- 
tial expansion stage but also at the later stage. 
[0161] The gas generators of the comparative 
examples are controlled to substantially the same max- 
imum pressure Pmax, regardless of the time difference 
t with which the igniters are operated. Due to this, even 
when the igniters are operated with small time differ- 
ence t, the maximum gas pressure cannot be controlled 
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to a gas pressure of a level that does not give any shock 
to the rider. Hence, even if the airbag is inflated and 
expanded in two stages, the airbag is eventually inflated 
and expanded by a relatively high pressure (maximum 
pressure Pmax) which may possibly give a shock to the 5 
rider. Particularly when the medium collision or light 
bump or collision of an automobile occurs, the rider 
could be in danger. 

Capabilities of Exploitation in Industry 10 

[0162] As seen from the foregoing, the gas genera- 
tor according to the present invention is useful for the 
inflation and expansion of the airbag for driver seat and 
passenger seat or passenger-side collision. ts 

Claims 

1. A gas generator comprising a housing (1, 31) hav- 
ing a plurality of gas discharging holes (12a, 42a, 20 
62a ; 82a) and forming an enclosed space (S) in an 
interior thereof, wherein the enclosed space (S) is 
partitioned into a plurality of combustion chambers 

(3; 4, 33; 34) and in the combustion chambers (3; 4. 
23; 34), gas generating agents (6, 36) for generat- 25 
ing high temperature gas by burning are packed 
and a filtering member(s) (7, 37) is/are arranged to 
surround the gas generating agents (6, 36), 
wherein a plurality of igniters (8, 9, 38, 39) for burn- 
ing the gas generating agents (6, 36) in their 30 
respective combustion chambers (3; 4, 33; 34) 
independently of each other are arranged in the 
housing (1,31), and wherein the combustion cham- 
bers (3; 4, 33; 34) are communicated to each other 
. through the filter member(s) (7, 37). 35 

2. A gas generator comprising a housing (1, 31) hav- 
ing a plurality of gas discharging holes (12a, 42a, 
62a, 82a) and forming an enclosed space (S) in an 
interior thereof, wherein the enclosed space (S) is 40 
partitioned into two combustion chambers (3; 4, 33; 

34) by a partition member (5, 35) and in the com- 
bustion chambers (3; 4, 33; 34), gas generating 
agents (6, 36) for generating high temperature gas 
by burning are packed and filtering members (7, 37) 45 
are arranged to surround the gas generating agents 
(6, 36), wherein two igniters (8; 9, 38; 39) for burn- 
ing the gas generating agents (6, 36) in their 
respective combustion chambers (3; 4, 33; 34) 
independently of each other are arranged in the so 
housing (1.31), and wherein the combustion cham- 
bers (3; 4, 33; 34) are communicated to each other 
through the filter members (7, 37). 

3. A gas generator comprising a housing (1) having a 55 
plurality of gas discharging holes (12a) and forming 

an enclosed space (S) in an interior thereof, 
wherein the housing (1) is composed of a short, 



cylindrical, outer casing (12) and upper and lower 
lids (13) and (17) for closing the outer casing (12) at 
upper and lower ends thereof, wherein the 
enclosed space (S) is partitioned into two, upper 
and lower, combustion chambers (3, 4) by a parti- 
tion member (5) arranged between the upper lid 
(13) and the lower led (17) and in the combustion 
chambers. (3, 4), gas generating agents (6) for gen- 
erating high temperature gas by burning are packed 
and a filtering member (7) is arranged to surround 
the gas generating agents (6), wherein the lower lid 

(17) forms thereon a long, cylindrical, inner casing 

(18) extending through the partition member (5) 
into the upper combustion chamber (3) and a short, 
cylindrical, inner casing (19) extending into the 
lower combustion chamber (4), wherein igniters (8, 
9) for burning the gas generating agents (6) in their 
respective combustion chambers (3, 4) are 
arranged in the inner casings (18, 19), respectively, 
and wherein the combustion chambers (3. 4) are 
communicated to each other through the filter 
member (7). 

4. The gas generator as set forth in Claim 3, wherein 
the partition member (5) has a convex portion (24) 
formed to contain the igniter (9) disposed in an inte- 
rior of the lower combustion chamber (4) by use of 
the short, cylindrical, inner casing (19). 

5. The gas generator as set forth in Claim 3, wherein 
the partition member (5) is positioned by abutment 
with a step portion (18a) formed in the long, cylin- 
drical, inner casing (18). 

6. A gas generator comprising a housing (1 ) having a 
plurality of gas discharging holes (12a) and forming 
an enclosed space (S) in an interior thereof, 
wherein the housing (1) is composed of a short, 
cylindrical, outer casing (12) and upper and lower 
lids (13) and (17) for closing the outer casing (12) at 
upper and lower ends thereof, wherein the 
enclosed space (S) is partitioned into two, upper 
and lower, combustion chambers (3, 4) by a parti- 
tion member (5) arranged between the upper lid 
(13) and the lower led (13) and in the combustion 
chambers (3, 4), gas generating agents (6) for gen- 
erating high temperature gas by burning are packed 
and a filtering member (7) is arranged to surround 
the gas generating agents (6), wherein the lower lid 

(17) forms thereon a long, cylindrical, inner casing 

(18) extending through the partition member (5) 
into the upper combustion chamber (3) and a short, 
cylindrical, inner casing (19) extending into the 
lower combustion chamber (4), wherein the long, 
cylindrical, inner casing (18) is disposed in a center 
part of the lower lid (17) and also extends to the 
upper lid (1 3) to be butt-jointed to the upper lid (1 3), 
wherein igniters (8, 9) for burning the gas generat- 
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ing agents (6) in their respective combustion cham- 
bers (3, 4) are arranged in the inner casings (18, 
19), respectively, and wherein the combustion 
chambers (3, 4) are communicated to each other 
through the filter member (7). 

7. The gas generator as set forth in Claim 6, wherein 
the partition member (5) has a convex portion (24) 
formed to contain the igniter (9) disposed in an inte- 
rior of the lower combustion chamber (4) by use of 
the short, cylindrical, inner casing (19). 

8. The gas generator as set forth in Claim 6, wherein 
the partition member (5) is positioned by abutment 
with a step portion (18a) formed in the long, cylin- 
drical, inner casing (18). 

9. A gas generator comprising a housing (1 ) having a 
plurality of gas discharging holes (12a) and forming 
an enclosed space (S) in an interior thereof, 
wherein the housing (1) is composed of a short, 
cylindrical, outer casing (12) and upper and lower 
lids (13) and (1 7) for closing the outer casing (1 2) at 
upper and lower ends thereof, wherein the 
enclosed space (S) is partitioned into a combustion 
space (S1) inside of an inner cylinder member (2) 
having a plurality of gas passage holes (2a) and a 
gas passage space (S2) outside of the same by the 
inner cylinder member (2) and the combustion 
space (S1) is partitioned into two, upper and lower, 
combustion chambers (3, 4) communicated to each 
other through the gas passage space (S2) by a par- 
tition member (5) fitted in around an inside of the 
inner cylinder member (2), wherein in the combus- 
tion chambers (3, 4), gas generating agents (6) for 
generating high temperature gas by burning are 
packed and a filtering member (7) is fitted in the 
inner cylinder member (2) to surround the gas gen- 
erating agents (6), wherein the lower lid (17) forms 
thereon a long, cylindrical, inner casing (18) 
extending through the partition member (5) into the 
upper combustion chamber (3) and a short, cylin- 
drical, inner casing (19) extending into the lower 
combustion chamber (4), and wherein igniters (8, 9) 
for burning the gas generating agents (6) in their 
respective combustion chambers (3, 4) are 
arranged in the inner casings (18, 19), respectively. 

10. The gas generator as set forth in Claim 9, wherein 
the partition member (5) has a convex portion (24) 
formed to contain the igniter (9) disposed in an inte- 
rior of the lower combustion chamber (4) by use of 
the short, cylindrical, inner casing (19). 

11. The gas generator as set forth in Claim 9, wherein 
the partition member (5) is positioned by abutment 
with a step portion (18a) formed in the long, cylin- 
drical, inner casing (18). 



12. A gas generator comprising a housing (1) having a 
plurality of gas discharging holes (12a) and forming 
an enclosed space (S) in an interior thereof, 
wherein the housing (1) is composed of a short, 

5 cylindrical, outer casing (12) and upper and lower 

lids (13) and (1 7) for closing the outer casing ( 1 2) at 
upper and lower ends thereof, wherein the 
enclosed space (S) is partitioned into a combustion 
space (S1) inside of an inner cylinder member (2) 

70 having a plurality of gas passage holes (2a) and a 
gas passage space (S2) outside of the same by the 
inner cylinder member (2) and the combustion 
space (S1) is partitioned into two, upper and lower, 
combustion chambers (3, 4) communicated to each 

75 other through the gas passage space (S2) by a par- 
tition member (5) fitted in around an inside of the 
inner cylinder member (2), wherein in the combus- 
tion chambers (3, 4), gas generating agents (6) for 
generating high temperature gas by burning are 

20 packed and a filtering member (7) is fitted in the 
inner cylinder member (2) to surround the gas gen- 
erating agents (6), wherein the lower lid (17) forms 
thereon a long, cylindrical, inner casing (18) 
extending through the partition member (5) into the 

25 upper combustion chamber (3) and a short, cylin- 
drical, inner casing (19) extending into the lower 
combustion chamber (4), wherein the long, cylindri- 
cal, inner casing (1 8) is disposed in a center part of 
the lower lid (17) and also extends to the upper lid 

30 (13) to be butt -jointed to the upper lid (13), and 
wherein igniters (8, 9) for burning the gas generat- 
ing agents (6) in their respective combustion cham- 
bers (3, 4) are arranged in the inner casings (18, 
19), respectively. 

35 

13. The gas generator as set forth in Claim 12, wherein 
the partition member (5) has a convex portion (24) 
formed to contain the igniter (9) disposed in an inte- 
rior of the lower combustion chamber (4) by use of 

40 the short, cylindrical, inner casing (19). 

14. The gas generator as set forth in Claim 12, wherein 
the partition member (5) is positioned by abutment 
with a step portion (18a) formed in the long, cylin- 

45 drical, inner casing (18). 

15. A gas generator comprising a housing (1) having a 
plurality of gas discharging holes (12a) and forming 
an enclosed space (S) in an interior, thereof, 

so wherein the housing (1) is composed of a short, 
cylindrical, outer casing (12) and upper and lower 
lids (1 3) and (1 7) for closing the outer casing (1 2) at 
upper and lower ends thereof, wherein the 
enclosed space (S) is partitioned into a combustion 

55 space (S1) inside of an inner cylinder member (2) 
having a plurality of gas passage holes (2a) and a 
filtering member (7) fitted in the inner cylinder mem- 
ber (2) and a gas passage space (S2) outside of the 
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inner cylinder member (2). and the combustion 
space (Si) is partitioned into two, upper and lower, 
combustion chambers (3, 4) communicated to each 
other through the gas passage space (S2) and the 
filtering member (7) by a partition member (5) fitted 5 
in around an inside of the filtering member (7), 
wherein in the combustion chambers (3, 4), gas 
generating agents (6) for generating high tempera- 
ture gas by burning are packed, wherein the lower 
lid (17) forms thereon a long, cylindrical, inner cas- 70 
ing (18) extending through the partition member (5) 
into the upper combustion chamber (3) and a short, 
cylindrical, inner casing (19) extending into the 
lower combustion chamber (4), and wherein ignit- 
ers (8, 9) for burning the gas generating agents (6) 15 
in their respective combustion chambers (3, 4) are 
arranged in the inner casings (18, 19), respectively. 

16. The gas generator as set forth in Claim 15, wherein 

the partition member (5) has a convex portion (24) 20 
formed to contain the igniter (9) disposed in an inte- 
rior of the lower combustion chamber (4) by use of 
the short, cylindrical, inner casing (19). 

1 7. The gas generator as set forth in Claim 1 5, wherein 25 
tne partition member (5) is positioned by abutment 
with a step portion (18a) formed in the long, cylin- 
drical, inner casing (16). 

18. A gas generator comprising a housing (1) having a 3C 
plurality of gas discharging holes (12a) and forming 

an enclosed space (S) in an interior thereof, 
wherein the housing (1) is composed of a short, 
cylindrical, outer casing (12) and upper and lower 
lids (13) and (1 7) for closing the outer casing (1 2) at 35 
upper and lower ends thereof, wherein the 
enclosed space (S) is partitioned into a combustion 
space (S1) inside of a filtering member (7) fitted in 
an inner cylinder member (2) having a plurality of 
gas passage holes (2a) and a- gas passage space <o 
(S2) outside of the inner cylinder member (2) by the 
inner cylinder member (2) and the filtering member 
(7), and the combustion space (S1) is partitioned 
into two, upper and lower, combustion chambers (3, 
4) communicated to each other through the gas as 
passage space (S2) and the filtering member (7) by 
a partition member (5) fitted in around an inside of 
the filtering member (7), wherein in the combustion 
chambers (3, 4), gas generating agents (6) for gen- 
erating high temperature gas by burning are so 
packed, wherein the lower lid (17) forms thereon a 
long, cylindrical, inner casing (18) extending 
through the partition member (5) into the upper 
combustion chamber (3) and a short, cylindrical, 
inner casing (19) extending into the lower combus- 55 
tion chamber (4), wherein the long, cylindrical, 
inner casing (1 8) is disposed in a center part of the 
lower lid (1 7) and also extends to the upper lid (1 3) 



to be butt-jointed to the upper lid (13), and wherein 
igniters (8, 9) for burning the gas generating agents 
(6) in their respective combustion chambers (3, 4) 
are arranged in the inner casings (18, 19), respec- 
tively. 

1 9. The gas generator as set forth in Claim 18, wherein 
the partition member (5) has a convex portion (24) 
formed to contain the igniter (9) disposed in an inte- 
rior of the lower combustion chamber (4) by use of 
the short, cylindrical, inner casing (19). 

20. The gas generator as set forth in Claim 1 8, wherein 
the partition member (5) is positioned by abutment 
with a step portion (18a) formed in the long, cylin- 
drical, inner casing (18). 

21. A gas generator comprising a housing (1) having a 
plurality of gas discharging holes (12a) and forming 
an enclosed space (S) in an interior thereof, 
wherein the housing (1) is composed of a short, 
cylindrical, outer casing (12) and upper and lower 
lids (13) and (1 7) for closing the outer casing (1 2) at 
upper and lower ends thereof, wherein the 
enclosed space (S) is partitioned into two, upper 
and lower, combustion chambers (3, 4) by a parti- 
tion member (5) fitted in around an inside of the 
outer casing (12), wherein in the combustion cham- 
bers (3, 4), gas generating agents (6) for generating 
high temperature gas by burning are packed and fil- 
tering members (7) are arranged to surround the 
gas generating agents (6).. wherein the partition 
member (5) forms therein gas passing holes (5a) 
through which the combustion chambers (3, 4) are 
communicated to each other, wherein the lower lid 

(17) forms thereon a long, cylindrical, inner casing 

(18) extending through the partition member (5) 
into the upper combustion chamber (3) and a short, 
cylindrical, inner casing (19) extending into the 
lower combustion chamber (4), and wherein ignit- 
ers (8, 9) for burning the gas generating agents (6) 
in their respective combustion chambers (3, 4) are 
arranged in the inner casings (18, 19), respectively. 

22. The gas generator as set forth in Claim 21 , wherein 
the partition member (5) has a convex portion (24) 
formed to contain the igniter (9) disposed in an inte- 
rior of the lower combustion chamber (4) by use of 
the short, cylindrical, inner casing (1 9). 

23. The gas generator as set forth in Claim 21 , wherein 
the partition member (5) is positioned by abutment 
with a step portion (18a) formed in the long, cylin- 
drical, inner casing (18). 

24. A gas generator comprising a housing (1) having a 
plurality of gas discharging holes (12a) and forming 
an enclosed space (S) in an interior thereof, 
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wherein the housing (1) is composed of a short, 
cylindrical, outer casing (12) and upper and lower 
lids (1 3) and (1 7) for closing the outer casing (12) at 
upper and lower ends thereof, wherein the 
enclosed space (S) is partitioned into two, upper 
and lower, combustion chambers (3, 4) by a parti- 
tion member (5) fitted in around an inside of the 
outer casing (1 2), wherein in the combustion cham- 
bers (3, 4), gas generating agents (6) for generating 
high temperature gas by burning are packed and fil- 
tering members (7) are arranged to surround the 
gas generating agents (6), wherein the partition 
member (5) forms therein gas passing holes (5a) 
for communicating the combustion chambers (3, 4) 
to each other through the filtering members (7) in 
the combustion chambers (3, 4) ; wherein the lower 
lid (17) forms thereon a long, cylindrical, inner cas- 
ing (18) extending through the partition member (5) 
into the upper combustion chamber (3) and a short, 
cylindrical, inner casing (19) extending into the 
lower combustion chamber (4), wherein the long, 
cylindrical, inner casing (18) is disposed in a center 
part of the lower lid (17) and also extends to the 
upper lid (13) to be butt-jointed to the upper lid (13), 
and wherein igniters (8, 9) for burning the gas gen- 
erating agents (6) in their respective combustion 
chambers (3, 4) are arranged in the inner casings 
(18, 19), respectively. 

25. The gas generator as set forth in Claim 24, wherein 
the partition member (5) has a convex portion (24) 
formed to contain the igniter (9) disposed in an inte- 
rior of the lower combustion chamber (4) by use of 
the short, cylindrical, inner casing (19). 

26. The gas generator as set forth in Claim 24, wherein 
the partition member (5) is positioned by abutment 
with a step portion (18a) formed in the long, cylin- 
drical, inner casing (1 8). 

27. A gas generator comprising a housing (3 1 ) having a 
plurality of gas discharging holes (42a, 62a, 82a) 
and forming an enclosed space (S) in an interior 
thereof, wherein the housing (31) is forming by an 
elongated, cylindrical, outer casing (42, 62, 82) with 
closed openings at both ends thereof; wherein the 
enclosed space (S) is partitioned into two combus- 
tion chambers (33, 34) by a partition member (35) 
and in the combustion chambers (33, 34), gas gen- 
erating agents (36) for generating high temperature 
gas by burning are packed and filtering members 
(37) are arranged to surround the gas generating 
agents (36), wherein two igniters (38, 39) for burn- 
ing the gas generating agents (36) in their respec- 

' tive combustion chambers (33, 34) are arranged at 
both ends of the outer casing (42, 62, 82), and 
wherein the combustion chambers (33 ? 34) are 
communicated to each other through "the filter 



members (37). 

28. The gas generator as set forth in Claim 27, wherein 
the enclosed space (S) of the housing (31) is parti- 

5 tioned into two, left and right combustion chambers 

(33, 34) by the partition member (35) fitted in 
around an inside of the outer casing (42) and in the 
combustion chambers (33, 34), the gas generating 
agents (36) are packed and also inner cylindrical 

w members (32) which define gas passage spaces 
(S2) between the inner cylindrical members and an 
inner periphery of the outer casing (42) and filtering 
members (37) fitted in the inner cylindrical mem- 
bers (32) to surround the gas generating agents 

15 (36) are arranged, and wherein the partition mem- 
ber (5) forms therein gas passing holes (35a) for 
communicating the combustion chambers (33, 34) 
to each other through the filtering members (37) in 
the combustion chambers (33, 34). 

20 

29. The gas generator as set forth in Claim 27, wherein 
the enclosed space (S) of the housing (31) is parti- 
tioned into a combustion space (S1) inside of the 
inner cylindrical member (32) and a gas passage 

25 space (S2) outside of the same by the inner cylin- 
drical member (32) having a plurality of gas pas- 
sage holes (32a), wherein the combustion chamber 
(S1) is partitioned into tv/o, left and right combus- 
tion chambers (33, 34) communicated to each other 

30 through the gas passage space (S2) by the parti- 
tion member (35) fitted in around the inner cylindri- 
cal member (32), and wherein in the combustion 
chambers (33, 34), the gas generating agents (36) 
are packed and also the filtering members (37) f it- 

35 ted in the inner cylindrical member (32) to surround 
the gas generating agents (36). 

30. The gas generator as set forth in Claim 27, wherein 
the enclosed space (S) of the housing (31) is parti- 

40 tioned into a combustion space (S1) inside of the fil- 
tering member (37) and a gas passage space (S2) 
outside of an inner cylindrical member (32) by the 
inner cylindrical member (32) having a plurality of 
gas passage holes (32a) and the filtering member 

45 (37) fitted in the inner cylindrical member (32), 
wherein the combustion chamber (S1) is parti- 
tioned into two, left and right combustion chambers 
(33, 34) communicated to each other through the 
gas passage space (S2) and the filtering member 

so (37) by the partition member (35) fitted in around 
the filtering member (37), and wherein the gas gen- 
erating agents (36) are packed in the combustion 
chambers (33, 34), respectively. 

55 31. The gas generator as set forth in any one of Claims 
2 through 30, wherein a cushioning member (25) 
for suppressing transmission of combustion heat 
produced by the burning of the gas generating 
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agents (6, 36) is arranged in the partition member 
(5, 35) between the combustion chambers (3; 4, 33; 
34). 

32. The gas generator as set forth in any one of Claims 5 
9, 1 2, 1 5, 1 8, and 28 through 30, wherein the inner 
cylindrical member (2, 32) is formed by forming an 
expanded metal having a plurality of gas passage 
holes (2a, 32a) into a cylindrical form and is dis- 
posed so that its outer periphery is close to the io 
outer casing (12, 42, 62, 82) and its inner periphery 

is in contact with the filtering member (7, 37), and 
wherein a cylindrical portion of the expanded metal 
serves as the gas passage space (S2) as well. 

75 

33. The gas generator as set forth in any one of Claims 
1 to 3, 9, 12, 15, 18, 21, 24, and 27 through 30, 
wherein the filtering member(s) (7, 37) is formed by 
forming a metal wire of stocking stitch or aggrega- 
tion of crimped metal wire rods into cylindrical 20 
shape. 
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Fig. 10{a) 
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